t 

DOCOHBHT BBSOME 



SD 163 297 



CE 019 152 



TITLE 

Institution 



Productivity in the*Changing World of the 1980's. 
Pinal Report. 

national center for Productivity and Quality of^ 
Working Life, Washington, D.c. 
P,0B DATE , 78 \ 
NOTE 1»8p*;'For related ^'documents see CE 019 15« 

AVAILABLE PROM Superintendent of Documents, 0*5** Government Printing 
* - Offifce, Washington*, D.C* 20«02 (StocK Number 
. 052*003-00578-6) 



EDRS PBICE 
DESCRIPTORS 



IDENTIFIERS 



MF-$0.83 HC-$7,35 Plus Postage. 
Community Agencies^Public) ; Economic Change; 
♦Economic Development; Economic Factors; *Ecopomic 
Progres?; Economics; Futures (of Society) ; Human 
Capital; inflation (Economics) ; Manpower Development; 
National Organizations; ^National Programs; Planning; 
Policy Formation; private Agencies; Productive 
Living; *Productivity; Program Improvement; *Quality 
of Life; social Factors; Trend Analysis 
♦United states 



ABSTRACT 

, This t document contains the final repprtof the 
National Center for Productivity ana Quality of Working Life, whose 
primary functions are to make the United States aware of the benefits 
<Jf productivity growth and to encourage initiatives that will result 
in better productivity performance. Divided into sir major sections,' 
this report reviews the Center's activities and attempts to place 
these activities into the ^context of the Nation*^ progress in 
productivity relative to economic and social goals, section 1 points 
«out tfce need for a national policy explicitly directed toward 
Improving productivity. The second section emphasizes the 
contribution productivity growth can make tp solving some national 
problems and to achieving some long term goals* The third section 
detail^ the recent deceleration in the rate at which our productivity 
is improving* The next two sections outline, on a national basis and 
for specific seotors, what has been/ is being, and'needs to be done 
to increase productive efficiency* The sixth section sets forth the 
Center' s recommendations for actions, both public and private, which 
would raise the nation* s rate of productivity growth. Appended 
materials include an annotated listing of the Center' s publications; 
listings *of center-^ponsojced studies, reports, articles, and other 
activities; a 'listing of productivity and quality of working life 
centers (see also QE 019 \S^) ; and a brief summary of some of the 
productivity-related projects of other federal agencies, (BH) 
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TO THE PRESIDENT AMD THE CONGRESS 



I have the honor to transmit to you the final report of the 
National Center for Productivi ty*and Quality of Working Life* 

The expiration of the Center's mandate laarks the end of 
Chapter One in the much needed effort to understand our 
Nation's productivity problems^nd to achieve consensus about 
how best to solve them. The Center's creation, in November of 
1975, represented a Federal^ commi tmen t to the idea that sup" 
porting industry* initiatives to increase productive efficiency 
could improve the country's economic health; this idea is no 
less valid today. * / 

Productivity growth is an importmt enabling factor in 
achieving our, stated national goals/ Reducing inflationary 
pressures/ raising living standards, making U.S* goods com- 
petitive on world markets, protecting tiie quality of the 
environment, and supporting our grow/ng population of retired 
people are sqme^ of the tasks we have set for ourselves. If we 
are to accomplish all these goals in the face of increasing 
scarcities of energy and* raw/materials, we must use what we 
haye with greater Efficiency and effectiveness* 

1 . / ' • 

Traditionally, we have assumed 'that productivity will take 
care of itself in sGme way* Unfortunately, the U*S* record 
during the past decade provides, little cause for optimism for 
continuing that assumption* The present r'ate of U?S* produc- 
tivity improvement; is lagging our^wn historical performance* 
and the performance of all other industrial nations* 

IX appears.^that the American people are now in need of a ' 
set 'of—policies supportive, of productivity growth. * Management, 
labor, government and the public must consider not only how to 
share the benefits of a healthy, expanding economybut also how 
to sustain our economic fjealtfi* Thfs challenging task requires 
the commitment of all'natlonal loaders. 
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- i ProduptWijty growth in the Lf*5* can be .accelerated. 
Balanced econqmic growth^ with rising output and employment, 
woul<J provide conditions which lead naturally to improvements 
in productivity* However, pur current economic circumstances 
indicate a-need^or a more conscious effprt,- vigorously pur-- 

* sued, to , enhance technological innovation, to stimulate capi tal 
investment and human resources developments and to encourage 
labor-management and bi^siness-gotfernment cooper a ti on* Because 
practical techniques* for improving productivi ty are largely* 
industry oir company specific, these broad measures should b§ 
complemented by programs to support, where'-r^eeded, private* 

■ sector 'Initiatives to increase productivity* 
/ , , , 

* One. of the Center 1 s, primary functions has-been to create a 
greater" awareness at every -level — in the b<a>ar<^£oom, in. the - 
union loceft , in the Congress, . and in the Executive Agencies->-of 
the^ vital * need to move %head, together, *on iprpducti vi ty prob- 
lems and^ policies. In addition th^ Ceater has* i as an objective 
and neutral a^fent, ■ helped tradi tional ^Idversar ies within ' 

, industries find common interests, identify m'utual problems, 'and 
seek cooperative solutions* The Federal Government, thrbtfgh 
the Center, has not attempted to prescribe specific remedies* 
for individual productivity problems or/ the premise that*\ " ^ 
Government-imposed solutions ^are notg^s e*€ festive as- those\^ * 
developed and implemented by the individuals and groups V 

* directly affected* ' v * - \ 

# ■ - * \ 

$ ■ \ 

* Those of us associated^ with the Cerfter^-are justifiably \ 

proud of what it has achieved, it must 'be^noted that ttbosel 

achievements have been made possible *by t the*l$adership* an|! \ < 

, counsel of 'business/ labor, academic, and professional repr£V- 
segtatives from all over the Country, we have aljp drawn on\ 

otfteir experiences, and that of other countries, in an effortlto 
firfQ common and consistent approaches 'toward the establishment 
of a.*national productivity pqlicy reflected in this ^report* J 
The Nation is de£f|£y ^indebted* t<^ the roany individuals and 
organization^ who fiaw%;c;ontributtf9 to this endeavor, *** 
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The preservt report is the Center's third and final 'ISne, As such, it 
Is more comprehensive than the two previous reports, rt not only reviews 
the Centers activities during the'fiscal year 1978, it also summarizes 
the 'Center's activities during the 3 years of its existence, Iq addi* 
tion, it attempts to" place the Center's activHies into the context of 
the nation's progress in productivity $md to place this progress into the 
context of our economic aftd social goals, 

The report has several major sections. The" first points out the need 
for a national p'tfjicy explicitly directed toward improving productivity. 
The second emphasizes the contribution productivity growth can make to - 
solving some of our Nation's problems and to achieving -som£ of our long- 
term goals. The third seqtion details the recent' deceleration in the rate 
,at which our productivity \% improving. The next two sections outline, 
. on a national basis and^fo'r specific sectors, what has been, is being, 
and needs to be done to increase productive Efficiency, The sixth se£- 
- tion sets forth the Center's recommendations for actions, both publicand 
and private, which would raise the Nation's rate of productivity growth. 
The appendix material* in this report are also more comprehensive than in 
previous ones. They Include a complete lifting of the Center's publica- 
tions and of Centerrspo/isored studies, reports, articles, and other activi 
ties, a listing of productivity and quality of working life centers, as 
well as a brief summary of some of the productivity-related projects of 
other Federal agencies, ' * 
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The concept of productivity is deceptively simple: it refers 
to productive efficiency, Produetivity measures the relationship 
between the amount of goods or, services produced (output) arid the 
quantities of labor, capital, and material resources (inputs) used 
to produce'that outputt In order to compare productivity <over time 
or among different productive entities, it is usually stated as a 
ratio of output to input. When Jthe same amount of input produces 
more jjoods or Services in one instance than In another, or when the 
same amount of output can be produced with less input, we say that 
productivity is higher or has increased*- 

■ — ¥ * 

In practice, measuring changes in productivity is not so sim- 
ple* The quality of output, for example, may change over* tie or 
vary among producers* Quantifying public s^rvi^jeu outputs is a par- 
ticular problem* Few industries or plants produce only one product; 
sometimes a single process will produce more than o*ne product* Ag- 
gregating these products into a single measure of output requires s . 
choosing a weighting system to represent their .importance in a unit 
of output* ' ' . 

J~ * , 

0 . Input, too, is difficult to measure properly. Output results 
from 'combining many inputs. Nevertheless, a productivity ratio 
usually relates output to only a^single input* When a productivity 
ratio based on'a\single input changes, the tacit assumption is that 
the change is attributable to that input* In reality, the change 
has been influenced by. all the variables in an interrelated eco- 
nomic system:* production techniques any capital equipment, worlo 
forcS skills, managerial ability, the rate of capacity,uti!1zation, 
the scale of operations, materials flow, .product mix, tjfie state of 
labor-management relations, the quality of the worlc environment, 
and a multitude pf other factors* The relative importance of these 
influences will vary from country to country* from sector to sector, 
from organization to organization, as well as over time. 

Haqy different productivity ratios can be calculated; output 
•per labor hour, output per BUI of energy, farm yield per acre of 
land* sales per square or cubic foot of space, output per dollar 
of capital assets, or ar\y of a host of other combinations* The 
choice of ratio wifl depend partly on the purpose for calculating 
it and partly on the availability of measurable data, 

^The productivity measure used in this report re1ates*output 
in physical units or in constant dollars to hours spent at work, or 
labor time- For the private business sector, labor input includes 
the time of employees, supervisors, foremen, manage'rs, and self" 
employed^pfersons/ Statistic? on output per hour are published 
regularly vjpr the private business'sector and for major industries 
by tne tuS* Bureau of Labor Statistics 

It should be kept in mind that output per hour_^iinply indi- 
cates how much labor time is associated with a giv&n volume ofvOut- 
put* Although worker skill and effort clearly afe/important sources 
of productivity fmprqvement, they are not the only(sources, Nfever- . ' 
theless, this concept of productivity is the one most commonly used,; 
perhaps- because it is people that bepefit from higher productivity* 
it is of particular interest to highlight their contri butia& to it;^ 
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AMERICANS, THROUGHOUT HISTORY, HAVE ENJOYED a steadily rising stand 
ard of living* The econorny has expanded, new jobs have been crea- 
ted, choices have broadened, and rewards have increased*" The aver- 
age American today consumes greater amounts and varieties of goods 
and services, performs" less backbreaking work, and Kars more leisure 
time than the generations before* 

' ThiS'better life was made possible by sustained productivity 
improvement— a continuing ability to produce more in less time and 
with fewer resources* Institutional accommodations, such as col- 
lective bargaining and a broad range o£ social legislation, assure 
that the gains of productivity growth are shared widely and 
equitably* 

Economic and social developments during the past decade have 
made it clearer than ever that the processes of productivity growth 
are not automatic* If the future is ttf measure up to the past, th3 
factors that sustain growth must be strengthened* The growth rate 
of productivity has been slowed down by the burdens of high- rates 
of inflation, low capacity utilization, a 'sluggish rate of invest^ 
ment, and a declining rate of expenditure oh research and develop- 
ment, and demographic and industrial shifts* 

Events abroad have compounded our domestic econt 

* The revolution in energy prices and the burgeoning of* 
firing have intensified international Pompetitlon for 

* vestment capital and advanced technology are-more m<# 
in the past, and some of our trading partners havfi been 

improve their productivity at a mudh fastenpacp than tl 
Stated* " ■ ; ■ * / ** 1 

* X 




problems* 

inational 
t>* in- 
w than 
e to 
United 
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The Nation's ability to moderate inflation, reduce unemploy- 
ment, sustain brisk ecohomic growth, and extend past gains In the 
quality of life Is threatened by the prospect [of a low rate of pro- 
ductivity growth in ttfe 1986's, Only If productivity improves at 
a faster rate than in the recent past c^n we afford a 'much higher 
standard of living for all, including the growing number of re- 
tired persons in our population* 

« i 
Meeting these challenges will, require strengthening all the 
underlying sources of productivity improvements Our policies 
must be designed to improve the climate for technological innova- . 
tion, to increase capital investment, and" to encourage a business/ 
government environment that is conducive to growth, A basic chal- 
■ lenge is to find ways of effectively enhancing- the security, j>ar- 
. ticipation, cooperation, and skills of the work force. 

General measures-need to be complemented by efforts in each 
industry to achieve specific opportunity targets, 6ecause*th£ 
importance of the various Sources of growth differs among indus- 
tries^ ^he most effective policy agenda for each sector would be 
industry-specific, drawn up by those responsible for its execution 
in each industry, 4 / * 

i \ ■ Although many Federal agencies offer " programs and activities 
\ that af/ect productivity, t we have ,no truly national productivity 
* policy, executed through actions which have productivity improve* 
\ ment as "their^direct goal. Given the importance of efficient pro- 
duction to our present and future economic v progress, this is a 
serious vacuum indeed, -The Center proposes an agenda for national 
action to fill this vacuum, The\agenj4& suggests two types of^Ped- 
\ eral actiwis: those which aVe uniquely national in that only the 
! Federal Government could carry them out, and those which will as- 
sist industry and local government efforts to iinprove their own 
productive efficiency, ' 

V ■ 
This agenda* which is spelled out 1n detail in the final sec- 
tion of this report, proposes* that the Federal Governmentshould:* - 

I, Exercised national leadership by: 

• establishing a Vocal point for productivity tmpn&vement r 
activities 

• * supporting Rational » State, and local nonprofit produc- 
tivity centers * ■ * 

II, Assist industrywide efforts to improve productivity by: 

• * encpuraging management-labor-government task* forces on 
productivity improvement 
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• coordinating ^he/needs of Industry with existing.Govern- 
merit programs * j ■ 

> i 
Ilia ^Encourage labOr-management cooperation by: ( 

• providing information, technical assistance, and training 

• |upporting commupitywide labor-management councils 
, 4 supporting research on workplace problems h 

t r endorsing cooperative approaches to problem solving and 
training third parties to assist these efforts 

• applying labor-faanagement cooperation in Government fc 

IV, Encourage manpower planning by; 

t • providing information on the costs and benefits of pri- 
vate measures to cushion individual adjustments to 
technological change and productivity improvement 

• providing technical assistance for employment stabili- 
zation planning * 

• coordinating private adjustment efforts with public 
, ones 

* • encouraging programs to train technicians in new 
technologies . 

"V* Foster technological innovation by: 
* 

• encouraging closer cooperation between fenginedring 
* + schools and industry * . * 

• facilitating the diffusion of new technologi|$; 

• requiring performance specifications in Government \ 
procurement , B * 

• ^ encouraging the acquisition and use of advanced tech- t 

nologies from abroad k * 

VI. Support Increased capitaWormation by: * 

• allowing accelerated depreciation- on, investments in 
major innovative projects ^ ■ ^ 

*• making the' investment, tax credit permanent * * 
f • encouraging small venture capital enterprises 

t ■ investigating the potential for employee stock ownership 
* t stimulating productivity improvement (and lower prices) 
in capital 5 goods industries 

VII. Reform the regulatory system ly* 

• eliminating or*simpTifyirig regulatf&ns, where appropriate 

• investigating alternatives to. regulation 



ERIC ■ ' 



t ' * ' , 

#: developing regulations 1n consultation with thosA 

* 'affected " - 

• achieving compl iance- through consultation rathfer than 
threat 

coordinating regulatory requirements " N - 
VIII, Improve public sector management by: " 



• using the Federal grant system to reward good management 
expanding programs to improve managerial skills- 

• encouraging capital budgeting 

• supporting labor-management cooperation 
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* * - 

• developing a family of measured based on different* input 
concepts 

• measuring service" industry productivity 

• expan'diijg international data 

• encouraging prqductivity measurement at ttie plaftt level 
and interfirm comparisons of productivity. 

X, Create awareness of the impoVtance of productivity through 
the educational system, the media, professional ^societies, 
trade associations, business, and unions* 

These geayal and specific policy Issues should be considered 
within the -coTOxt of efforts to achieve the national objectives of 
full employment and inflation control. Substantial productivity 
improvementsivcan sustain higher rates of real hourly compensation 
with little (or no) Increase in unit labor costs; rqaV rewards 
.could Increase while prices are contained. Unless production in- 
creases briskly, however, rising productivity could ajso lower our 
employment potential ,:,Jf output grows sluggishly, or not at all, ' 
increasing our ability to produce more with ifewer people coulcT-. 
reduce the number of available jobs. At the same time,* however, 
rapid gains, in productivity are the mainstay of theorise in real 
Incomes thatVould induce output to grow, - 

' The pursuit of national economic goals often involves con- 
flicts among the various interest groups irf our society, Trade- 
, offs and compromises are necessary to balance competing tlaims 
—for 3 s h a re o f eco ramwk^auipu t . Pro dueMi^ty^trrs^ bjf enld r gl rrgy 
the size of that output, allow everyone to have a larger share 
and help to reconcile conflicting objectives: higher wages and 
profits without higher prices, more 'government services without^ 
higher taxes; and economic growth without sacri f1ci ng- consump- 
tion and environmental Standards, lt 
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A NATIONAL COMMITMENT ANO A COORDINATED PROGRAM to improve our pro- 
ductivity perfonnance is vital *to the economic, social* and politi- 
cal health of America* Improved productive efficiency could con- 
tribute to ^ 

*• sustaining "our economic growth 

• raising 1 i^ing standards v" * 
4 'easing* inflationary pressures 

* a , • improving our ability to compete in world markets 

• achieving a better quality of life 

»" ECONOMIC GROWTH « 

Eqonomic^rowtf^as meant'a better life. The average American 
is offered more good^^*services in greater variety than ever 
before* .The wider range, of consumption choices is not reflected 
in our national income statistics, but it is an important aspect 
of, the quality of life in the United States, 

Potentially, our growth rate could begin to decline in the 
near future. The U*S* birth rate has dwindled steadily since I960, 
and as a restilt^-J^e work force is expected toMncrease only about 
1 percent a ye^fr ii? the fc980's. Unless productivity improves rap* 
idly, output- ca nno t expand at its historic trend rate of 4 percent 
a year, if potential economic grwttv^TTto maintain this pace, 
outpyt per hour must increase at a ra1* close to 3 percent a year, 

. * » A HIGHER 5TAN0AR0 OF LIVING « 

- > y ^ 

We long-term expansion of th§ econony, accompanied by im- 
proved productivity, has enabled the United^ Spates consistently 



to raise its average level of living* In 1977, the real output 
of the Nations private business ^eqtor was 2-1/2 times larger 
than in 1947* Onl^a small fraction, of this increase'was achieved 
; because- people worked more hours; about three-fourths was made 
possible by uslng'work hours, more-efficiently* y 

.During ttte 30-year postwar period, hours worked per person 
in the total 'population declined, while real output per person— 
a rough measure of the average level of living—advanced* Thus, 
the entire growth 1n real output per person reflects an improve- 
ment in real output per hotir— productivity** As Chart 1 indicates,' 
real hourly compensation also has, improved at approximately the , 
same rate as productivity. 

Chart 1 4 , * ' 

Output Per Hour and l|eal Compensation Per Hour, Private Business Sector, 1950-77 
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>> INFLATION CONTROL << 



Price inflation is influenced by^many factors;, monetary and 
fiscal policies of government, energy prices, regulatory* programs, 
the effect of weather conditions on food production, and njaoy 
others* * Because productivity directly affects the input costs 
that pjjsh prices upward, there Is wide agreement that faster 
productivity growth* coul d be a major, contributor to the effort 
to moderate ^nd control Inflation* ; ** * 

One of the many complex factors underlying the inflation of 
'the'past decade has-been the failure of productivity m gains to 
match the rise In hourly compensation* .Hourly compensation, which 
includes fringe benefits as well as wages and Salaries, increased 
at an average annual rate "of ^"S percent between 1967 and 1977; 
this was substantially' faster thstn output per hour improved* The 
result has been a 6*1 percent annual* increase in unit labor cost, 
although real hourly compensation increased tmly. 1*5 percent a 
year* During this same*p3riod, the Consumer Price Index-has 
climbed at ah average rate of 6**3 percent a year* 

* The experience !of the eaHy I960* s demonstrated that high 

productivity growth can be a stabilizing influence on prices* 

Table 1 compares this experience with that of th%-last decade* 

> * ** 

* 

Table 1 "\ ■ 

Selected Data for'Private Business' Sector, 19$^67^J)d 1967 r 77 



,Item 

■ ■ **r 


Average annual 
, 1960*67 * 


percent, chanqe 
1967-77 








Output peV hour * ' 


3.7 


,1.6 


Compensation per hour " 


. 4.9. 


7.8 


Unit labor cost 


1 * 1.1 


- * 6.1 


Real hourTy compensation - * 


3.2 


1.5 


Consumer Price Index 


1.7 


' 6.3 



Source': U"*j|, Department ofHabor, Bureau of Labor Statistics * 



Ducjng the 1960*67 period, when productivity was advancing at 
the substantial rate* of 3*7 percent a year, hourly compensation was 
rising 4*9 percent a year* -As a result, unit labor cost was fairly 
■ stable, and* prices followed suit—consumer prices increased only 
1*7 percent a year* Real hourly compensation increased at a rate 
of 3*2 percent, which bolstered the Nation's ability t;o purchase 
more goods >and services. Because output was expanding more rap* 
, idly than productivity was improving^ new jods. were created, and 
unemployment gradually fell below 5 percent* - ■ r 

The close relationship betweeri productivity growth and long- 
term price stability is evident in Chart 2* 

Chart 2 . 

Correlation Between the Average Rates of Change in Prices and Productivity, 
Selected Industries, -I960 75 




1 Source. U S. Department, of Labor,8ureau of Labor Statistics 
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During the 1960-75 period, most- industries with above-av.erage 
productivity growth, either voluntarily or undef the- pressure of 
competition did not raise their prices as much as industries with 
beilow-feaverage productivity growth/ ' m 

\ » INTERNATIONAL €0M£€TITIVENES$ « 

r Historically, this country's higher level of productivity for 
thje taost part, has offset our higher wage costs relative to other 
countries* American industry was able to maintain its competitive , 
position in the expanding worl d^markets o,f the postwar period, and 
domestic jobs were conserved without resorting to restrictive trade 
policies, /* " " 
\ 

^ strong competitive capacity is even more urgent today because 
of the\ need to expand exports to offset tfie Nation*s increasing de- 
pendence on imported oil* The growing. reliance abroad on protec- 
tions^ makes controlling export prices particularly important*' Com 
peH&fve export prices and high wages can be made compatible by step 
ping up productivity growth at home* \ 

At present, the prospects for American trade - are clouded by rap 
id increases in manufacturing productivity in Japan, West Germany, 
many other nations with whom we trad^* The average level of. 
productivity i* the United States is still higher than that in other 
.industrial countries (see Chart 3), but during the 1966-77 period, 
productivity growth in U*S* manufacturing thas been lagging. Our 
productivity advantage \*$ narrowing; ir> some key industries, it has 
been eliminated with respect to Japan* 

The trade advantage bther countries gained because their manu- 
facturing-productivity has increased faster than the United States' 
wa* diminished between 1971) and 1975^ when their hourly compertsation 
rates and unit laoor costs also increased more rapidly* But, as t . 
Table 2 indicates, in 1976 and 1977, unit labor costs in manufactur- 
ing ton a national currency basis) rose more, slowly in West Germany, 
and Japan than in the United States, and the$e countries have re- 
gained the competitive advantage of faster productivity growth* * 

' Now, our exports are facing new competitive pressures, and im- 
ports of shoes, textiles, consumer electronic?, 'and clothing are 
taking over an even larger share ofr our domestic marjcet* Faster 
productivity improvement could help American f i rpts increase their 
markets' and maintain manufacturing employment,! but only if fair com- 
petition prevails in foreign markets and acces^ is secured for U*S* 
exports* Currency devaluation and protectionist trade policies may. 
stem foreign competition— but only as short-term palliatives. 



Chart 3 + . - 

Output PerHour in Manufacturing, Average Annual 
Percent Change in Selected Indu^rial Counties, 196077 J£ 
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Table 2 



'/ 



\ 



Productivity, Hourly Compensation, and Uni,f Labor. Cost in 
Manufacturing, Selected Countries, 
1970-75 and 1975-77 



Item 


United 
States 


West 
Germany 

T *■ 


Japan 


France 


Uni ted 
Kingdom 


— „ 




** * 

^verafge Annual Percent^hange £ 


Output per Hour, 




V 








1970-75 


2.0 


5.5 


4.3 


4.6 


3.2/ 


1975-77 


3.7 


° e.2 


9.5 


6.5 


{ 


Compensation per Hour 


i 










1970-75 


7.9 


13.5 


20.3 


15.0 


17.8 


1 f\1 t 11 

1975-77 


8.9 


r 7-6 


9.2. 


13.9 


14.0* 


Unit Labor Cost 












1970-75 










• 


National Currency 


5.8 


7.5 V 


15.4 


9.9 


14.2 


' U.S. Dollars 


5.8 


17.3 - 


20.7 


15.8 


12.5 


1975-77 












National Currency 


5.1 


1.4 


-0.3 


6.9 


. 13.0 


U.S. Dollars 


5.1 


4.2 


5.0 


-0.2 


.1 



Source: U.S. Department of^tabor, Bureau of Labor Statistics 

.» A BETTER QUALITY OF. LIFE « 

The N partnership of rising productivity and economic growth can 
produce apodal bonus Jhat can £e spent in many ways to enrich the 
lives of a' 



ty 



/ y - > 



Environmental Improvement 



aMal progress is sometimes associated with the loss of en- 
vironmental "amenities* . Increased productive efficiency (joes con- 
tribute to material progress," but it is also a means of generating 
iripdme which could be directed into controlling, and even reversing, 
environmental pollution, without sacrificing other economic goals* 



t 



■ Relief from Poverty , 

Unless* productivity and economic growth increase, efforts to 
improve the lot of persons subsisting on poverty-level incomes de- 
pend on redistributing incomes— that is, fry taking income*from one 
group and transferring it to another* In an expanding economy, 
there is more for-,everyone, . Productivity, gafns, equitably shared, 
could contribute to a climate of .industrial and social peace* 



Support for an Aging Population 

Future productivity performance will have an important bearing 
on the Nation's ability to maintain, at above-minimum levels, the 
growing population of retirees* The postwar baby boom will be 
transformed early in the 21st century into a senior citizen boom* 
Further, a$ advances are made in health care, senior citizens will 
livfc to enjoy their retirement longer* As a result, the age compo- 
sition of our population^ 11 change* The U*S* Department of 
Health, Education^ and Welfare estimates that the present 6 to I 
ratio of active workers to retired persons will be halved by the 
year 2030* Steady increases in output per worker will Jbe essential 
if the working population of the future is to support the nonwork- 
ing aged, without reducing the living standards of either* 



Monmaterial Gains 

^^-A^people meet th£ir material wants more easily, they place 
greaterValjje on leisure, education, health, and recreation* The 
American people have always used productivity gains, not only to 
.increase per capita consumption of goods and services, but also to 
reduce the amount of time they spend at work* As productivity im- 
proves, work will absorb less of the year and less of a lifetime 
as l .toell-~more years can be spent in school and more in pensioned 
retirement* ' * ' 




<<<<<<<<<<<<<<<<<<< 



REASONS FOR CONCERN, 

<<<<<<<<<<<<<<<<<<< 



IN A LITUE-NaTICED SENTENCE in the 1978 Economic Report of the 
President, ttie Council of Economic Advisors stated that the slow- 
down in productivity growth is '"one of the most significant economic 
problems of recent years*" Although thi's slowdown affects almost 
every major economic issue, policymakers have paid inadequate at- 
tention to it* ^ 



The deceleration in productivity growth has been underway since 
the late 1960's. During the first 2 decades following World War II, >^ 
output per hour in the private* r business sector Increased at an aver- 
age rate of 3*2 percent; during the most recent decade (1967-77), 
the rate of increase dropped by one-.half , to 1,6 percent a year* 
Chart 4 compares annual productivity levels for the entire postwar 
period with the early-period trend in productivity growth, r / 



- The slowdown in productivity growth was fairly pervasive through- 
out the economy* Abo^t two- thirds of the 62 industries for which 
the BLS reports data showed lower rates of productivity growth for 
the 1967-77 decade than for the previous two* As Table 3 shows, out- 
put per hour grew somewhat more slowly in the automobile, appliance, 



» THE RECORD « 



Industrial Incidence 
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Chart 4 

Productivity in the Private Business Sector, 1947 78 
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Ttie level of productivity in coal dnd Iron mining actually de- 
clined. during the 1967-77 period. After 2 decades pf rapid Improve- 
ment, output per hour in coal mining turned downward ^at a rate of 
almost.4 percent a year; productivity in iron mining declined only* 
slightly, but this represents a reversal of its previous rate of 
growth* These changes are particularly "significant because they ' 
raise the real cost of raw materials essential to other major 
industries* 



Cyclical Fluctuations 

The 1967-77 slowdown reflects, in part, the ;mpact of two're- 
cessions and recoveries. Gains of more than* 3 percent were recorded 
during the expansions of 1968, 1971, ; and 1975; gains were negligible 
in 1970, and a sharp decline occurred daring the 1974 recession. 
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Table, 3' - . 

■ ■ i 

Output- per Employee Hour in Selected Industries, 1947-67 and 1967-77 

1 fr . ' ^ : ^ 

Industry , . Average annual percent change 

(in SIC order) i' t v 

I 1947-67 1967-77 

i L _ 



Iron Mining (usable ore) 
toal, Mining 


* 3.9 

"6.5^ 


-0.2 
-3.8 


Bakery Products , J ■ 

Hosiery * 
Sawmills 

Paper, Paper Board, and Pulp Mills 


2.1 

5.0 

3.5* 

5.8 


i.e - 

l 7 
i * / 

9.1 
1.7 

3.3 


Synthetic Fibers 
Petroleum Refining 

i I rcj a II u l UUcj 

Footwear 

Glass Containers 


4.1** 
6.0 

1.8 
1.4 


8.2 
3.0. 

£ • J 

' 0.3 • 
1.8 


Steel 

Metal Cars 

Major Household Appliances 

Radio and Television Receiving S^ts 

Motor Vehicles and Parts f 


1.7 

2.5 

6.4* 

5.8* 

4.5** 


1.8 

2.2 

4.5 -j 

3.4 

3.6 


Railroads > 
Intercity Trucking > 
Air Transportation * { 


4.8 

2.7*** 


4.4 


Telephone Communications j 
Gas and Electric Utilities 


7, i**** 
7.2 


v 5.8 
3.0 


Retail Food Stores ; 
Gasoline Service Stations . 
Eating and Drinking Establishments 
Hotels and Motels , ; 
Laundry and Cleaning Sei//ices 


3.1* 
2.8* 
- l.I* 
3.0* 
1.5 


. 0.0 . 
£.5 
0,5 

0;9 > .\ 
0.8 


M958-67, **195?-67, *^*t954-67, ****I951 


-67 


* i, 


Source: y*S* Department of Labor, Bureau of LabrfR Statistics 
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Jypically, productivity growth* declines kharpty in the first 
stages of a recession d& output is cutback, more rapidjy than em- 
ployment. As output increases»during a post-recession expansion,' 
the productivity ratio advances substantially, especially in the 
early stages of the expansion, when overhead labor is used more 
* effectively. The rate of productivity growth tHen'levels and, in 
the later stages of the expansion, declines as output' approaches 
capacity '.and otherconstraints. Table 4 traces these\changes 
through recent business cycles,^ t 

Productivity declined markedly throughout the most recent 
recession period, aad, so far, the expansion has not produced as^ 
rapid gains in productivity as have previous expansions. Further- 
more, the productivity improvement fate is already weakening'; it 
"was only 1,7 percent An 1977 compared to the 3*7 percent increase 
in 1976 (see Chart 5), Although wfe are believed 'to be still in 
t;he midst of an expansion, productivity growth in 1978 may< be at 
an even lower rate, * * . 

Chart 5 • p 
YeantoYear Percent Change in Output Per Hour, Private Business JSector, 1967-77 
Percent change * . « 




1967 196S 1969" 1970 1971 1972 1973 
LLS Department of Labor; Bureau of. Labor Staushcs 
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Table 4 ^ 

* 

Average Annual Rates of Change in Output per Hour During Business Cycle Expansions ajid 
Contractions, Private Business Sector 



Business Cycle 



Period 
(Q = Quarter) 



Expansion ^ , 

Rates of Change ,[%) 
First half Second "half 



Contraction 



Period 
(Q = quarter) 



Rates of Change (%T~^ 
Fi rfft hal f Second Half 



4th Q '45-4th Q '48 

4th Q .'49-3rd Q '53 

2nd Q '54-3rd Q '57 

2nd Q '58-2nd Q '60 

1st Q '61-4th Q '69 ' 

4th Q ' 70-4th Q '73 

ISt Q "'75-4th Q '77* ( 



6.0 
3.5 
4.9 
4.5 
3.5 
3.4 



*fiot yet te-rminated. 



4.8 
3.1 
2.0 
1.3 
2.1 
1.2 



4th Q '48-4th Q '<49 

3rd Q '53-2nd Q. '54 

3rd Q '57-2nd Q '58 

2nd Q '60-lsf*Q '61 

4th Q '69-4th Q '70 

'4th Q f 73-l3t 0 '75 



-2.5 
-1.0 
. 3.5 

1.6 
-4.8 



5.1 
1.0 
•3.5 
2.9 
• 2.5 
-1.5 



Mote: Cycle dates are- according to' the national Bureau of Economic Research revised chronology and 
are terminal dates. The rates of change are on an annual basis. The original .data on output per 
hour^are from the U.S. Department pf Labor, Bureau of Labor Statistics. , 1 



» WHY THE ftTOWDOWN ? << 
< ■ 

Economists*, attempting to explain the slowdown of productivity 
'improvement during the past decade and to predict the future, tend 
to emphasize three measurable long-term factors: 

t the lower rate of growth of capital stocks per worker 

t the increasing proportion of inexperienced employees 

. in .the labor force * 

t adverse changes in the industrial composition of 

employment * - 

* 

These are not the only factors that may have depressed produc- 
tivity improvement. Others include the sharp increase in energy 
prices^ the slower pace of technological progress, changing atti- 
tudes about work and leisure, popular misapprehensions about .the 
social benefits of science and its applications, increasing Govern- 
ment involvement in the econofrty, and the- ease of passing cost in- 
creases along t* the^coftsumer during a period of prolonged infla- 
tion* The effects of *these complex factors are speculative and 
difficult to measure; nevertheless, tjiey color the environment 
in which productivity, gfains are made* ^ 



Changes in the Capital -Labor Ratio 

Output per hour 1s unquestionably enhanced by upgrading the 
plant and equipment that is used in production* The degree of 
enhancement appears to be lessening, however, in three respects: 

— Although tangible capital stock appears to have increased more 
rapidly than the work force since 1947* some evidence points tp 
a slower rate of increase in the capital-labor ratio (the fatio 
of the net stock of fixed business capital 'to total employee 
hours) since 1967 than during the 1947-67 period* , 



-Capital productivity may be becoming a weaker force *in produc- 
tivity improvement* The productivity of tangible capital stock 
(output per unjt of capital input) has declined since 1967 i fol- 
lowing a perioti of gradual growth* This fact, and the slower „ 
growth of the capital-labor ratio are widely believed to accoiw^ 
for much of the sharp reduction in the labor productivity growth 
raterfurirtg the past decade. 
t 

-Capital -labor calculatipns may overstate the real valueof plant 
and equipment used in production* 1 Sharp increases in energy and 
materials prices, and stiffer pollution control, health, and / 
safety requirements may have forced premature abandonment of 4 

Z9 ' ' - ■ 



some equipment and, processes* This type of obsolescence may 
not b£*full/ reflected in. capital stock accounting* 

The Impact of Industrial Shifts 

The measurement of changes in .output par hour is affected, not 
* only by technological and related changes within the various indus- 
try sectors, but also by ^shifts of labor among more and less produc- 
tive sectors of the' private .business economy* The riiost dramatic 
shift' in thg fSasi has been that of mill tons of farmers and farm 
workers from tagricul ture, with its low levfel pf output (in constant 
dollars)'per hour, into the higher productivity industrial and serv* 
ice sectfirs* During the first 2 'postwar decades! this rapid re- * 
^ distribution contributed an average of 0*5 percent a yeaf to the 
productivity growth rate of the economy as a whole* 

Recently, however, the industrialization process has been 
yielding smaller and smaller gains in measured private sector pro- 
ductivity** TheVe* are two reasons for this: (1) the gap between , 
farmland nonfarm productivity levels has narrowed as agrlcul tural 
production has.bee/i transformed by technology, and u) the propor- 
tion of farmers in the Work force is by now so low (4 percent) that 
the shift out of agriculture has virtually stopped. 

Betweeri 1966 ^nd 1976, .this shift effect amounted to-only 0*1 
* percent a year* The BLS attributes about one-third of the retarda- 
tion in the trend rate of productivity between,J34?-66 and 1966-73 
to the declining rate of migration out of agriculture* It 1s ap- 
parent that the shift of labor from farm to nonfarm sectors can .no 
longjer'be counted on to bolster future productivity growth* 

Another structural shift Ah employment that is cited as con- 
tributing to the;recent slowdown in productivity improvement is the 
relative-increase in 1mportance"of the service industries* These 
industries are commonly believed to have lower than average levels 
of labor productivity; .however, measures of service output^ are 
less reliable than*those for goods and could be biased downward* 

' If this shi.ft has had an effect on productivity growth, it has been N 
a small one* The BLS estimates 0 that, this effect* has accounted for 
less than 0*1 percent of the decline ir/overall productivity 
improvement* ' 

i a 

Changes in Composition of the labor Force 

The profile- of the labor farce has changed considerably during 
the postwar years, particularly the last 10: there are relatively 
more young people and women and relatively fewer older men working 



today. The f if*s"t babies of the postwar boom began in the mid-1960 1 
to enter the labor force, and now its age structure is weighted ^ 
toward youth* Young f workers, because they have not yet developed 
the skill and experience of their elders, may not contribute as 
much as, they someday will to the Nation's productivity* A variety 
of social <?tiange5-*-the women 1 s movement, the high divorce rate, 
and family income pressures, among others— have'brought Targe num- 
bers of women. into, or back into, the labor force* At. present, 
women often are handicapped by inexperience and by laok^'of oppor- 
tunity^ the high-productivity jobs and industries^/ At the same 
time, the proportion of experienced, older men in the labor force, 
has dwindled, partly because of early retirement* 

Some of these demographic trends are. expected 'to have a less- 
,er impact on productivity after l§80**The labor force will "a|e" 
in reflection of tne declining tiirth rate since 1960s The labor 
force participation r*te of women Is likely to level, and their 
prodflttitfe abilities may be better employed as opportunity differ- 
ences between the sexes narrow* As the composition of the labor 
force stabilizes, and as its growth rate diminishes, employers, 
may be induced to adopt measures for training and motivating their 
employees; this should have a positive effect on productivity- 
levels* 

J> THE OUTLOOK FOR PRODUCTIVITY IMPROVEMENT « , * - 

> L 

To the extent that it is possible to project the long-terin 
course ,Gf productivity the outlook is disquieting* The 

Center asked a panel of international authorities to assess the 
future of productivity during the next 10 years in the United 
States, Western Europe,* <fnd Japan* These experts project that, 
barring severe recession, productivity will improve at a faster 
rate than in the 1967-77 period but at a slower rate than in the 
previous 2 decades* 

Although productivity growth among our trading partners in 
Western Europe and Japan could also be,^t slower rates than in the 
past, it is expected to be faster than in the United States* Out' 
put per employee-Hour in Japan is expected to increase at an annual 
rate of 6 percent and in Western Europe at a rate of 4 percent a 
year* 

The BLS projection for productivity growth in the United 
States i J s based on a balance among measurable influences on pro- 
ductivity growth:* 
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. l 3 1 V * .. 

On the .'Up Side . > On the Oown Side 

t An older, more experieocejk 4 • More investment to meet 

labor force , , Government .standards 

t An accelerating capital-labor • Mor£ investment in energy 
ratio as the labor force ( grows conservation .and spurce 

■ more slowly * * .= conversion 

* * t No farther Impact from * 

, the farm-nonfarm shift 

The net result; according to the BLS, will be an annual pro- 
ductivity improvement rate of 2,4 percent during the 1975*80 pe- 
riod, and a rate. of 2,7 pertent during 1980-85, Other experts 
^forecast an even lower rate of productivity growth--2,0 percent 
a year—during th§ next decades These rates will be higher than 
the 1,6 percent growth rate of the decade just past, but they 
are still significantly below the 3,£*perCent trend rate of the 
preceding 2 decades. 



» COMPARATIVE PERFORMANCE: JAPAN « 

Japan's econohy, until recently % was relatively undeveloped, 
and highly Import dependent. But, in one generation, Japan has' 
become the world's third largest industrial nation* Its produc- 
tivity growth rate in manufacturing has been remarkable--6,8 per- 
cent a year between I960 and 1977, This growth has been possible 
because of Japan's unique industrial cu!ture;*its ability to cap- 
ture, , finale, and apply new technologies; and its government- 
reinforced emphasis. on maintaining a favorable balance-of-payments 
position, Japan's productivity, improvement record is enviable but 
not necessarily reproducible in the United States, nevertheless, 
because of its extraordinary economic performance during the last 
25 years, the soyrces of Japan's growth merit special study* 



Technological Improvement 

The technological and managerial sources of Japan's growth 
are particularly' important. Much of Japan's recent advancement 
is due to its acquisition of foreign technology through patent and 
license agreements and systematic efforts to otftain nonproprietary 
information. It has combined thesfe purchases with active govern- 
ment support of research jand development efforts that coricerttrate 
on commercial appl icatiohrand early ecooomic payoff, ~* 

The* research, and development ^ffo^t^Tpt universities, govern- 
ment, and industry are closely linked to large-scale industrial 
ventures destined for commercial application. Considerable support 
is given to new manufacturing -^technologies, such as automated^ 
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macMneVy^iwh^K^drastically reduce production costs. Recently, a 
7-year jjro^am feas launched to Introduce advance^ automation to 
/ compani6S; f too siiiall to develop italdne. * 
** * * 

Some, 'Japanese industries have been rebuilt several times since 
the war and incorporate the most modern technology* The steel in- 
f dustry is a prime example* With about 80 percent of its 1975 steel 
, tonnage produced in basic oxygen furnaces, Japan has a technologi- 
cal edge, in steel production* Japanes%labor productivity in steel 
making caught up with that of the United States in 1974 and sur- 
tpas^ed 1t,by 1976* This higher level of ^productivity has helped 
Japan's steel producers to compete successfully in world markets*, 



Capital Investment 

Th^ Japanese allocate an impressive share of their resources 
to capital investment* ' Between 1960 and 1975, Japan invented 29 
percent of its gross domestic product in new plant and equipment, 
compared to West Germany's 22 percent, France's 20 percent, Swe- 
den's 19 percent, ,an£\the United States' 15 percent* Japan also 
has substantially tncr^ased the stock of fjxed capital per worker, 
although in 1971 this ratio was still only 44 percent of the U*S, 
level ana 57 percent of the West German level (see Chart 6)* Jap- 
anese Industry relies mpre heavily on debt. financing of its capital 
investment than on equity and retained earnings* This policy En- 
courages reducing prices when demand slackens in order to maintain 
high rates of capacity utilization* 



• ( Industrial Relations 

A people-oriented management, harmonious personnel relations, 
and an attitude of teamwork, coordination, and communication pro- 
vide a favorable climate for industrial peace in Japan* Employer- 
employ&e relationships are collaborative; for example, about 6 
million workers in Quality Control Circle groups are engaged in a 
unique voluntary shop-floor program to solve, productivity and 
product-defect problems* 

The permanent employment system covers" almost a third of -the 
Japanese labor force* Because these employees have lifetime jobs, 
their emplbyment continues even though their jobs may bfi eliminated 
through technological .changes; as a resiflt, they tend to be reas- 
signed and may receive extensive on-t£e^job training and retraining 

* The recession of 1974-75 reportedly has weakened, but not elim 
irfated?>^he Japanese lifetime secttrity^system and the bonds of mu- 
tual ^interest befween employer and employee* Some firms went Into 

• > * \ 
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• Chart 6 . , - 

Fixed Nonresidential Capital Investment as Percent of Output, Average 1970 76 
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bankruptcy, and unemployment rose, to 2 percent In 1975* Trade-offs 

between job security and wage increases may become more extensive, 

but experts believe the perman^£ employment system will probably 
survive* ™ * * 



Productivity Improvement T 

Under 'these favorable economic and institutional conditions, 
Japan's productivity has advanced at 'a rapffl rate since World War 
II, and the gap between United States 1 and <Japanes£ productivity 
levels is closing* In 1977, output per employee in Japan stood 
at about 62 percent of the U*S* productivity level, compared with 
25 percent in 1960* 
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in which labor, management, and Government could <l£velop and imple- 
ment programs to improve productivity: 

, • Accelerating technological change 
t Eocouraging capital investment 
• Developing human potentials 
t Improving relationships between Business and 
government 

* 

» ACCELERATING TECHNOLOGICAL CHANG E « * I 

The Center, with the Help of an advisory panel", undertook an 
extensive review of the technological innovation . process* It con- 
sulted with managers of large corporations and small technology- 
intensive companies, as well as with international Experts ontech- 
nological change, researchers, Government officials, and engineering 
educators*. It sponsored a study tour of Japanese plants by a group, 
of industry^ labor, and Government representatives, and it has com* 
missioned a isriels of papers on technological change* 

, \ * 

Technology and Productivity Improvement > \ 

A large share productivity improvement is the result of 
using new production\methods, materials t , processes, and/or machin- 
ery—that is, new technologies* These changes, by affecting the 
scale of production, pfcpduct design, or the effectiveness with 
which operations afe carried out, reduce the amount of labor, ma- 
terials, energy, or capital used to produce a unit of output* 

Occasionally—not often— major technical breakthroughs revolu- 
tionize productivity level s throughout an industry, or even many in- 
dustries* The normal course ^Qf events, however, is that a series 
of minor improvements accumulate and spread through an industry to 
the extent that its productivity shows some overall improvement* 
It has been estimated that it ta\es a rough average of 10-15 years 
for an invention to advance from tjie drawing board to enough shop 
floors to improve industry productivity* It wilt move through 
several stages along the way; ; 

1* H must be Invented, tested, and produced* 

2* Potential users must acquire information about it* 

3, Users must weigh its economic feasibility and decide s 

to invest in it* 
4* It must be put into place, "debugged," and proved to be 

efficient in actual use* 
5 t v It must be adopted by enough firms to affect an industry's 

overall productivity* 
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The recent slowdown in productivity growth suggests that the 
flow of innovations into application may be r taking longer now, but 
there is no direct evidence of this* It would be useful to learn 
more about the fnnovatibn-applic^tion process for various types of 
new technologies: How long does the whole process -take? How long 
does it tike to advance from one stage to the next? At^what stage 
is the United States compared to other countries? Data of this 
nature are needed to help gauge the pace of technological change, 
industry by industry* * 



The Innovation Rate 

In recent times, organized research and development (R* & D*) 
has been the primary source of advances in scientific and techno- 
logical knowledge* Some economists treat ft* & D* expenditures as 
a form of capital ^investment in the stock of knowledge, separate 
from tangible capital or human capital in the form of education* f 
Industrial R* & O* outlays tend to be positively correlated with 
productivity growth** 



The Decline in R. & D* Outlays 

Durang the past decade, R* & D* outlays have not kept up with 
economic growth* This relative decline could foreshadow a slow- 
down in the flow of technological change and productivity growth 
during the next decade* Several indicators are noteworthy; 

r * 

--Total R* & D* spending in 1977, according to National Science 
Foundation (NSF) estimates, was $40*8 billion, or 2*2 percent 
of the gross national product* The dollar amount has risen 
each year, but as Chart 1 shows, since 1964, these dollar amounts 
have represented increasingly smaller proportions of GNP* 

—Between 1961 and 1967, R* & D* expenditures (in constant 1972 
dollars) increased at the rate of 6 percent annually* The level 
in 1977 was about 4 percent below 1968* In the near future (to- 
1985), the NSF expects R* & D* expenditures to rise only 3 per- 
cent a year; the R* & D* share of GNP 'may decline to 2 percent* 
■ * * 

--Private business investment in R* & D* constitutes about 47 per- 
cent of all outlays for R* & D* Private R* & D* (in constant 
dollars) increased at a £*7 percent annual rate^&etween 1967 
and 1974, compared with 6*9 percent between 1957 and 1967* 

—The growth of R* & D*, measured in person-years of scientists 
and engineers engaged in R* &D*, stopped after reaching a peak 
of 558,000 in 1968* ■ 
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Chart 7 

National R&D Expenditures as a Percent of GNPby Source, Selected Years, 1960-78 



Percent of GNP 




1960 1964 1968 1972 \ 1976 1978(est ) 



Source: Nauonai Science ^oundat ton 



Figures on R, & D* activity are subject to two important qual- 
ifications* First, they measure input to research, not output, and 
they do not reflect the creativity or productivity of .the scientists 
and engineers who carry out R. & D, Second, 'in the field of science 
and technology, the "quality" or significance of results—whether 
innovations or discoveries—is fundamental, but not easily measured 
or compared* 

One significant feature of the American R. & effort i-s, the 
new direction it has taken since the mid-1960's, the peak of SfTa^ 
and defense research* JJow, the pressure to prot^ft the environment 
and the consumer and rising energy and materials prices motivate 
much of the R, & D, effort* For example, the automobile industry, 
as a result of Federal regulations on fuel economy, pollution, and 
safety, is concentrating^Search on reducing vehicle weight, de- 
signing emission-free auto power plants, and developing new safety 
devices for passeng&F-SV^ * 
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Another feature of present R* & D*^fforts is their short- 
term outlook* A 1978 rfeport by the American Association for the 
Advancement of Science finds that industry, faced with inflation 
and uncertainty, 1s directing Its research, dollars toward low-risk, 
small-scaule projects with a quick payoff and toward modest improve- 
ments In existing products; there is leis interest In major, long* 
term, Innovative developments* 



R* & D* Commitments by Other Countries 

Comparative data shpw that since the mid-1960's, the United 
States^ R* & D* effort hasfeeen declining relative to that of other 
industrial nations* This rk evidenced by the following comparisons: 

--Although the absolute- level of R* & D* expenditures 1n the United 
States remains higher than the combined total for West Germany, 
Japan,, and France, R* & D* outlays as a percent of GNP have been 
increasing 1n the USSR and Japan, while ours have declined since 
1964* 

— Mondefense R* & D, expenditures in the United States for 1971 are 
estimated at 1*8 percent of GMP, compared with Japan's .2*1 per- 
cent and West Germany*s 2*0 percent* 

--The proportion of United States' patents granted to foreign in- 
ventors has been rising* In 1961, foreign inventors were Issued 
17 percent of all U*S* patents; by 1975, this percentage had 
doubled* In some types of .patents, foreign inventors predominate* 

—Research and development on manufacturing production technologies 
seem to be lagglngMn the Unitetf States* For example, experts 
have reported to the Center that the United States trails West' 
Germany in R* & D* in metalworking; the metalworklng industries 
are vital to productivity improvement because they produce the 
tools and equipment used by other industries* The Japanese gov- 
ernment is giving its full support to R* & D* on highly automated, 
flexible manufacturing systems that are used to produce a, wide 
variety of products at minimum cost* 

The effect of the United States' R* S D* lag is Aggravated by 
the transfer of new technology fronT^e United States to other ad* 
vancSd and developing countries* ''Turrlfc^y'' projects-;-technology 
packages which Include plant construct1on\lnstallation of equip- 
ment, training of workers, and management and market! ng—are said 
to be competing with U*S* manufacturing plants 1n an Increasing 
ntmber of industries* V 
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Adding the effect of the United States' deemphasis of R* & 0/ 
to the slowdown in*capital investment and economic growth, the 
National Science Board and other authorities conclude th^t the 
current environment for innovation seems to be les# favorable, than 
in the,1960's and the" momentum of technological progress may be 
slackening, . 



% Obstacles to Technological Change 

\ 

Th^re is^no lack of opportunities for accelerating technologi- 
cal innptfation, but there are many, complex factors^th&Umake it 
difficult to use these opportunities to advantage* ^Simon^fiftmo, at 
the'Center's 1977 conference on the future of .productivity/com- 
men ted that * the bottleneck is notsci^nce^and technology per se^ 
it lies instead in the arrangement-making process, among govern- 
ment, private enterprise, and science and technology*" 

Following Ramo's lead, a .good place * to begin tryjUigf to improve 
the rate of technical change might be wfth Closer cooperation and 
communication among the different groitps.in the innovating process* 
Finding common ground among the scientists, engineers, inventors, 
manufacturers, distributors, users, government, and others in this 
complex chain is a challenge; they pursue different and sometimes 
conflicting goals, and they are motivated by different incentives 
and rewarded in different ways; 



Barr iers to Innovatio n 

The pac^of innovation is affected by many nontechnical fac- 
tors—the state of the econdtoy; the profitability of investment; 
the availability "of capital; patent, tax, antitrust, and regula- 
tory poiicies; product liability laws; the structure of industry; 
the skills and knowledge*of management and the work forces the 
pressures of organized intefesVgroups ; an<i a host of other 
factors, " 9 ' 

The impact of these factors varies according to' the character 
of the firm. Small \ scieocerbased companies need acgess to venture 
capital* Large companies are concerned about the antitrust impli- 
cations' of working together 'on .joint ventures. The availability 
of taUrrted scientists and engineers is particularly critical to 
t^hriplogy-tntensive^ompanies* % Ji <?* - * * 

* The Center has concentrated on exploring potential^ for tecii- 
< rf&fogical change beyond the H, D, stage and on identifying oppor- 
tunities to facilitate the process through synergistic, cooperative 

i 
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efforts atnong producersjof new technologies /potential users, unir 
versities, government, ( and others* 

Industry . and. university experts report a number of managerial 
barriers to more* raptid (technological innovation* They include: 

» ? inadequate communication and coordination among *the re- 
search, design, production, and marketirtg functions of 
* t producers of new technology \ 
t neglect by engineering and management education- of the " 
-subjects of industrial marketing and* human factors 

• the tendency in large companies for many decisions on in- 
novative ventures to be made by Conservative managers who 
emphasize short payback periods 

• tKe inability of firms. to cooperate on fundamental re- 
search projects because of possible antitrust violation 

• the difficulty small farms find in raising capital for 
new products *] 

* 1 
The lack of clos^ relationships between engineering schools 
and manufacturing industries also impedes the technological 'inno- 
vation process—a barrier not present in some of the major com- 
petitive countries* {Although the supply of engineers appears to 
match the demand, t'hei skills young engineers supply do not always 
match what is demanded of them* Industrial employers have re- , 
ported to the Center that recently graduated engineers, often lack 
the practical knowledge needed to achieve technical change and 
productivity improvement at the factory, level* The engineering ' - 
curriculum also has (>een criticized for emphasizing prescribed 
techniques rather thin creativity and boldness* 

The training of manager^ generally gives too little attention 
to the concepts of productivity^ new measurement tools for im- 
provement* The Center has collected and, di ssieminated information 
about comprehensive programs some firms have developed for produc- 
tivity improvement* These programs include productivity trend " 
assessment, value engineering, prodGdtivity audits, group tech- 
nology, management by objectives; an'd similar "software;" The 
benefits and problems of these useful, low-cost managerial tech- 
niques are riot as well known as they should be* j " 

* , 

Systems Barriers to Applying New Technologies 

Many commercially feasible, productivity-enhancing technolo- 
gies have nofbeen adopted WflJely „ because of obstac\es that indi- 
vidual firms are unable to twercome by themselves* The Center 
identified several innovations in metalworking and food distribu- 
tion that could increase productivity in these, industries if enough 
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firms would use them* y Their application has been impeded, how- 
ever, by institutional and organizational obstacles* 

" Metalworking * Numerical control of metalworking machines and 
flexible iffanufacturing systems could help raise metalworking . 
productivity^* These manufacturing systems permit automation of 
smalViot. production and, hence, more variety in Resign than 
mass production *fl|l lows/ Their information requi irements are 
much greater, however, and progress in adopting them has been 
slower than anticipated* * ~ 

A report to the Center from the Illinois Technology Research 
Institute identified three major barriers—aside from general 
market factors— that have prevented more small firms from adopt- 
ing numerical control techniques: 

• the inability of small manufacturers to tfest objectively 
the new techniques on their own products,, independently 
from the vendor ' 

• the difficulty of measuring the indirect benefits of auto- 
mated equipment, such as the value of flexibility to a 
small firm 

• the fear of too much costly downtime, because complex mach- 
inery cannot be repaired quickly 

Another Center stu<ty reports that the lack of an adequate system 
for training workers in new maintenance skills is a serious handi 
cap to the adoption of new machines* 

The problems that have inhibited the use of more productive 
methods in metalworking are not technical ones. They are eco- 
nomic, social, and managerial, and most could be resolved by 
closer cooperation among producers' and users'of the new equip- 
ment, educatiorial institutions, and Government* 

--Food Distribution * The Center found that the use of modular 
shipping containers could reduce food waste, make better use 
of truck capacity, and facilitate warehousing* Adopting this 
simple innovation would require that grocery manufacturers, 
truckers, retailers, and wholesalers agree on standards and 
costs, and so far such an agreement has not been forthcoming* 

Significant productivity increases also might be' realized 
if industrywide agreement could be achieved on standard symbols 
to identify the*contents of shipping containers* ^Here again, 
the Center has been'trying to obtain * warkable consensus among 
food processors, wholesalers, retailers, container manufacturers, 
and equipment vendors* \ 
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Promoting a tommon Approach « 

Accelerating the introduction of productivity~enhancing tech- 
nology into an industry requires £ broader management perspective' 
than often exists* Although market forces- i nspire technical change, 
some industries neid a better coordinating mechanism to carry it 
out* In fragmented industries, no single firm can introduce cer- * 
tain critical operatl&nal changes*; the cooperation of many others, 
both within and outside the industry, is needed. In such cases, 
Government—acting only' as the catalytic agent—could help resolve, 
not only techriotogical problems, but also economic and social is- 
sues", which capnot be settled sdlely through the working of the 
marketplace* * * 



>> INCREASING THE RATE OF CAPITAL FQftMATJON « 
— ; ' = * — 

* 'Research and development makes innovation possible, but ft is 
capital investment that translates innovation into new. practices* 
Incorporating better method % and more modern technology into the 
production process is an essential ingredient of , productivity im- 
provement* The ratg of capital formation is riot independent of 
the economic climate, however, and in periods of prolonged infla-, 
tion, the rate is disappointingly slow* 



Recent Unfavdfffftle Trends 



The Center, In cooperation" with a committee of business, la- 
bor, and.goverpment .leaders, reviewed sojne studies on the outlook 
for capital formation* Much of this research has emphasized the 
unfavorable* impaois o/i the' volume of saving and investment of such 
restraints as inflation, business uncertainty, employment insta- 
bility, and insufficient return oh investments* These factors may 
be largely accountable for a rvugiber of discouraging, trends: 

i 

--The rate of growtfrof the capital-labor ratio, which is a measure 
of capital intensity, has slowed significantly* The capi tal -labor 
ratio .increased at an iatnnual rate of 3*0 percent during the 1947-67 
period; during the 1967-73 period, it declined to 2*5 percenjt a 
year, and then to 1*4 percent a year during the 1973-77 period* 
These figures exclude investment to meet environmental standards* 

—Real fixed investment in plant and equipment is lagging behind 
the 10 percent annual rate of increase the Carter Administration 
estimates is needed to bring /the economic recovery along a bal- 
anced p4th*to.full employment, as well as to meet the capital 
requlrementS^efJJie* 1980Ss* -Chart 8 shows the wide fluctuations 
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of r6al fixed investment in the early. 1970's* The* average in- 
crease was less than 3 percent a year; the increase in 1977 was 
-8*8 percent* Nevertheless, the recovery in investment since 
1975 has b6en weaker than in .other postwar cyclical upswings* 
An important factor in ,this weakness is the^continued low rate 
of capacity utilization, which discourages new investment* 



Chart 8 < 

Gross Private Domestic Fixed Nonresidential investment, Year^o-Year 
Percent Change, 196877 

Percent change ^ 
14 




1968 1969 1970 1971 1972 1973 1974 19?% 1976 1977, 1978 



Source" U.S. Department of Commerce 
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•The rate of capital investment in t*e United States in the/past 
20 years has been lower than in otfflr industrial nations "with 
higher productivity growth rates* This difference reflects, to 
a great extent, those countries 1 faster economic cjrftwth, lower 
unemployment, and higher capacity utilization It is also 
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influenced by tax and other government policies abroad that 
favor capital Investment conipared to consumption*' 

—The composition of capital expenditures has shifted markedly In 
two respects: ~ , ' 

-* 

t Larger amounts of the dollars invested are earmarked for 
meeting environmental and occupational health and safety 
requirements* Investment in capital equipment for en- 
vironmental purpose now accounts for: about 9 percent of 
investment outlays in the manufacturing sector* If these { „ 
mandated capital expenditures are excluded from the data, 
investment, as a share of value added, has actually de- 
clined in the manufacturing sector since 1966* ^ 

t The sharp rise In the cost of energy after 1973 also^has 
changed the allocation of capital investment. As the / 
prices of oil, coal, a/id gas rise more rapidly than other 
costs, industry is said to be more interested in invest- 
ments that will reduce ener^^y tosts*' Jhis is ci.ted as a 
key. factor in weakening the effect capital formation has 
on labor productivity* 

-^The profitability of investment has deteriorated* In 1-976, 
after-tax rates of return on capital , reflecting replacement 
costs, averaged 5*9 percent compared with the average of 8*9 
percent during the mid-1960 1 s* In 1977, the rate rose sharply, 
but it is still low in view of the greater risks and uncertain- 
ties of investment today* 

--After a period of prosperity in the 1960* s, small, technically 
based enterprises— long a major source of product innovation- 
face difficulties In raising capital for starting up, as well 
as for growth* Only 181 new, small-company issues were under- 
written between 1973 and 1977, compared to 1,911 between 1968 
and 1972* This sharp drop probably reflects the cutback in 
R* & 0* expenditures and the decline in U*S*-held patents, as 

f well as tighter money afbd higher risk aversion* The financial 
starvation of small, growing firms is considered an obstacle to 
the development of new technology* 

Capital Inves tment and Productivity Growth 
* — w : : — 

How much does capital investment contribute to productivity . 
compared to other sources? It has been estimated that about 20 
percent of the postwar improvement in ( productivity derived from 
the increase in tangible capital (including structures, equipment, 
and inventories) per labor hour* This is slightly greater than 
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the Importance attributed to Advances in labor quality (education 
and training)* The effect of capital Investment, of course, cannot 
be disentangled from that of the technology it carries—both are 
essential to productivity-enhancing technical change* * v 

# ' Many economists believe that a faster rate of economic recov- 
ery would stimulate sufficient savings and -Investment to expaOd 
productive capacity and update aging facilities on, a larger scale 
than at present* Others feet that additional incentives will be 
necessary to encourage productivity-enhancing capital* investment, 
particularly in the capital-intensive energy-producing industries* 
# mjx of monetary and fiscal policies designed to encourage produc- 
tivity improvement should balance the effects capital investments 
have on productivity against those of investment^ in R* & D, and 
in intangible human captttl--educ$t1on, training, and health of the 
work, force* 



» DEVELOPING HUMAN POTENTIALS « 

Employees, employers,' and managers are crucial factors in the 
way resources are used introduction*- The contributions of capital 
and technology to productivity improvement depend on how effectively 
people apply new methods and machines* The Center has concentrated 
on three elements of human resource develApment: 

• the role of the worker 

• job security 

t training and retraining 



Enhancing the Role of the Worker 

* Workers, today, have a greater potential than ever before for 
making terge contributions to productivity* They are considerably 
better educated and more widely-traveled, and television has ex- * 
pandedtheir range of experience^WiJjiiformatlon* These factors 
have also raised, and changed the nature of, workers 1 job expecta- 
tions* There is a growing belief all over the world that the tradi- 
tional' organization of work, and the workplace itself, is changing 

.to satisfy the physical, economic, social, and psychological needs 
of the modern work force* And it is only by satisfying these needs 
that progress can be made in realizing the full potential of modern 
technology* 
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Changing Aspirations * / 

The recent emphasis on meeting the 7 expressed and unexpressed 
desire of workers for a more satisfying and safer 'work environment 
is a new episode in the long history of workplace reforms* 8ver - 
time, the efforts of unions, progressive employers, andsocial leg- 
islators have resulted in better. working .conditions: child labor 
and sweatshops are relics ef the past, and shorter hours, ♦vaca- 
tions, safer workplaces, and many other improvements are the rule* 
Seniority ^grievance procedures,, and the right to negotiate collec- 
tively the rates and rules for work have helped counter the aliena- 
tion and powerlessness that Infect people in a highly organized, 
technological society* These improvements are only building blocks 
however; changing circumstances give rise to new expectations and 
new interest in alternative ways of working* 

The U*S* Department of Labor's Quality of Employment surveys, 
taken in, 1969 and 1972-73, ranked pay and job, security high on the 
list of job expectations* But it also found, that workers want many 
other opportunities — to receive training; to use their talents more 
fully; to have greater flexibility in work hQurs, education, lei- 
sure, and retirement; to have greater protection against health ajid 
safety hazards on the job; and to exercise greater control over th 
way their work is performed* Only a small minority of those sur- 
veyed—not more than 20 percent— expressed dissatisfaction with 
their jobs* This minority view is noteworthy, however, for it was 
expressed by .young educated worker?, whose views may dominate in 
the future* 

Today, both labor and management are searching for new ways 
to accommodate the aspirations of the work force and, at the same 
^time, meet the needs of economic survival* Group incentive sys* 
terns, flexible work schedules, autonomous work teams, job redesign 
goal setting, and other new techniques are being tried, with vary- 
ing degrees of success* According to a Work in America Institute 
study of 103 experiments, the programs showing the most promise 
for improving both productivity and job satisfaction Seem to be 
comprehensive ones aimed at the social, psychological, physical, 
and technical aspects of the work environment: performance recog-i 
nition, skill training, participation in planning the work, safety 
and health protection, stress reduction, and appropriate fcqui pment* 



Labor-Management Cooperation 

| Employees today h.ave a large stake in the productivity and 
survival of their firms* A large share of employee compensation 
is/in, the form of pensions, health and welfare benefits, and other 
wage supplements that depend on continuous employment with a 




particular firm/ Improving a firm's competitiveness and the qual- 
ity of life on the job is in the mutual interest of- workers, unions, 
and industry management. 

The Center has attempted to sensitize employers and unions to 
opportunities for advancing their mutual interests through coopera- 
tive arrangements* It has held conferences and workshops atrState 
and local, productivity centers and has published and distributed 
widely case studies and handbooks summarizing experiences with the 
benefits and problems of labor-management cooperation* ^ 

Although the tradition of adversarial relationships between 
labor and management still characterizes collective bargaining in 
the United States, the potential for in-plant cooperation is greater 
than generally realized, A 1974 stucty for the National Science 
Foundation found that an overwhelming majority of managers and 
union officials agreed that "it is possible for the union and man- 
agement to cooperate on specific programs which will improve pro- 
ductivity," Both groups also endorsed joint efforts to improve 
the quality of working life* 

In-plant Committees , There are more examples of grass roots 
cooperation between labor and management today than ever before, 
but the number Is still small* The Center has Identified more than 
215 joint labor-management committees of various types in different 
industries and localities* Many started as a response to a crisis 
situation in which mutual survival compelled cooperation and 
industrial peacemaking, A few are part of ongoing programs de- 
signed primarily to improve worklife and work environment, but 
these programs often have pr&ductivity gains as a by-product* 

, In-plant joint committees, set-up through collective bargain- 
ing, generally deal with workplace production problems, materials 
and energy savings, methods improvement, safety and training, and 
better communication. In those few cases In .which mutual trust Is 
high, cooperative efforts may extend to management problems— plant 
layout, product design, and new products, for example, 

> The underlying principle of joint consultation is to extend 
the boundaries of collective bargaining without. Impairing the .bar- 
gaining strength of either side. The Center learned that one of 
the most important benefits of cooperative programs is regular 
communication between unions and management, apart from contract 
negotiations ami- independent of grievance procedures. This can 
identify sources of stress before they become widespread, and as a 
result, the collective bargaining process may go more smoothly, 
and the number and severity of grievances may be reduced. 
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Several companies and unions 1n the auto, steel, and food in- 
dustries presently are experimenting with plantwrde unions-management 
committees, and the concept also is keing applied in white collar, 
work in government. In 1972, the Center helped start two experi- 
mental projects. One, involving ths United Mine Workers and the 
Rushton Coal Mining Company, has resulted in fewer accidents and cost 
savings; the other, involving the United Ayto Workers and Harmon i 
International, deals with quality of worklife experiments. 

Area Labor-Management Committees , - In some places, Ubor- t 
management cooperation has been a cotntounity effort. Table 5 lists 
21 localities where area joint committees have been organized. 
Some communitywide cooperative activities are integrated with in- 
plant joint consultative committees. The Jamestown labor-management 
committee, for example, has four goals—economic development, indus- 
trial peace, skill training, and productivity— which are implemented 
at individual plants, as well as at the community level'. Joint ef- 
forts are operating in Buffalo/st, Louis, and Muskegon (Michigan), 
among other communities, and several communities in the Northeast 
and Midwest are considering adopting the* concept. 

Table 5 

Community-Wide Labor-Management Committees^ ( * 



*0ate 




Population 




served 


established 


Locality 


(thousands) 


1945 


Toledo, Ohio 
Louisville, Kentucky 


500* 


1946 


750 


1958 


Jackson County, Michigan 


143 


1963 


South Bend/Mi shawaka, Indiana 


275 


1965 


kreen Bay, Wisconsin 


250 


1970 


Upper Peninsula, Michigan 


322 


1970 


Fox Cities Area, Wisconsin 


200 


1972 


Jamestown, Hew York 


60 


1973 


Pittsburgh, Pennsylvania 


2,500 


1975 


Evansville, Indiana 


300 


1975 


Cumberland, Maryland 


3* 


1975 


Buffalo, Erie County, New York 


1,500 " 


197S 


Chautauqua County, New York 


4 


1975 


Mahoning Valley, Ohio 


buo 


1975 


Clinton County, Pennsylvania 


37 


1976 


Cheming County, New York 


[00 


1976 


■ Springfield, Ohio 
Riverside/San Bernadino, California 


IbO 


1977 


250 


1977 


Muskegon, Michigan 


157 


1977 


St, Louis, Missouri 

tfoeth Central Area, Wisconsin » 


300 


1977 


100' 
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. Gainsharing Plans * Sharing the benefits of increased produj> 
tlvlty 1n an equitable fashion contributes to a cooperative climate* 
Profit sharing, stock ownership, group incentive systems, employee * 
ownership, and improshare plans h^ve, in some situations, encouraged 
productivityMmprovement* The employee share of productivity gains 
may be established by collective bargaining, or It might be worked 
out In joint contaittees* 

Under the Scanlon Plan, employees participate in joint produc- 
tion committees to Improve plant operations* Changes In plantwlde 
productivity are measured on a monthly "basis, and all employees- 
maintenance as well as production workers— share the gains accord- 
ing to a predetermined formula* Alt*«^h on TY a ^ ew hundred plants 
have adopted Scanlon Plans, several Cemer studies report favorable, 
outcomes, both In large and small companies* 

Outlook for Cooperative Efforts * A climate of trust and ac- 
ceptance of collective bargaining must exist if labor-managemenf^ 
cooperation Is to be a successful vehicle for improving produc- 
tivity and the work environment* At present, few situations in 
the United States fit this description* Nevertheless* the nuiriber 
of plant and community labor-management cooperative efforts Is in- 
creasing gradually, particularly in the old, unionized, industrial 
areas of the Midwest and East, which are facing stiff domestic and 
foreign competition* 



Strengthening dob Security - 

To a great degree, the, prospects that labor and management 
will cooperate to improve productivity depend on assuring workers 
that their jobs are secure* Many employees see higher productivity 
as 3 job threat, and they are not likely to give their full suppprt 
to improvement efforts unless they have some confidence that they 
will still be employed* 



The Effect of Expanding Output * ■ 

Worker displacement is not the inevitable consequence of higher 
productivity* If output _is increased, or If work hours are reduced, 
employment need not suffer, and it might even expand* historical- 
ly, industries In which productivity has risen faster than the 
national average often are the same industries in which employment 
has risen by a larger-than-average percentage; conversely, many 
industries with. lagging-productivity have had to cut employment* 



The rfcord of Japan and many European countries is one o 
unemployment and high rates of productivity imprevement* Th1 



one of low 
s 
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suggest? that an expanding economy and h positi^e^abor market policy 
can provide sufficient jobs for all* Rising national income tends 
to raise demand for all goods and services* This helps sustain, 
or" even increase, employment in companies or industries with rapid- 
ly rising productivity, just as it does throughout the economy* 



Adjusting to Technological Change 

Even though an industry's total employment level is not ad- 
versely affected, technological, market, ^nd other economic changes 
can bring hardships for particular groups of workers* WhSn major 
changes are taking place, the personal hardships they cause often ♦ 
can be alleviated by advance planning* If the Impact of the claange 
is small enough, normal attrition by retirements, aeaths, or-volun- 
tary turnover often obviates the need to lay off workers* 

The Center has reviewed several instances of technological 
change in which attrition has minimized layoffs* The$e companies 
anticipated the effects of printing automation by including an at- 
trition clause which guarantees that employment, earnings, benefits, 
and seniority will be maintained* This helps to allay union fears 
*of greater productivity and to eliminate job-manning restrictions* 

Private arrangements to ease the problems of adjusting employ-" 
ment include measures to avoid worker displacement, to mitigate fi- 
nancial loss to individual workers, and to assist employees in find- 
ing different jobs* Through collective bargaining, some industries 
have adopted programs that provide advance notice of change, employee 
reassignment and retraining, seniority in layoffs, protection of pay 
rates, severance pay, and retirement programs that provide benefits 
in cases of involuntary early termination* These arrangements are 
not costless, but, their costs can be viewed as part of the costs of 
the technological change and be paid out of the productivity (fains*- - 

According tti Center studies, planning ahead for technological 
change can smooth some of the .frictions change involves* Private 
measures which maximize job security can reduce the burden and 
stress on individuals arid create a climate in which productivity 
improvement is accepted more readily* In a complex and highly 
diverse econoiry, collective bargaining tailors the arrangements to 
th6 needs of each firm* It provides the flexibility necessary to 
devise adjustments suitable to the employees involved, to the local 
labor market situation, and to the structure and outlook of the 
firm* Management and unions are best qualified to analyze their 
own problems and needs and select the most appropriate methods of 
adjustment* ' 
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The Outlook for Job Security Measures 



Except for seniority 4 in layoffs, which is a common provision 
of labor contracts, private measures to assure Income and employment 
are not widely found in American industry. Table 6 shows the prev- 
alence of various types of protective provisions in major collective 
bargaining agreements* In addition to the provisions stiown, most 
retirement plans provide for early retirement* Only a few compa- 
nies, most of them expanding, high-technology firms such as IBM and 
Xerox, anticipate employment impacts and practice employment plan- . 
nirig to minimize the displacement that rising productivity carries* 

There has been greater interest in job security since 1975, and 
important expansions of existing programs have been negotiated in 
the telephone, longshore, steel, aluminum, ancf printing Industries, 
in which etriploytaent has been declining* Unions have shown consider- 
able interest in ways to reduce the number of hours worked annually 
J by providing more vacation, holiday, and leave time* Shorter hours 
add to leisure time, but their major purpose 1s to protect and in- 
crease jobs* 

The prospects for extending job security through collective 
bargaining and other private methods depend largely on economic 
circumstances and changes in production planning policies* Few com- 
panies treat production labor as an overhead cost, which continues 
though the direct need for it fluctuates or declines* In an uncer- 
tain jeconony, management generally opposes contractual job security 
and seeks maximum flexibility. Nevertheless, employers, unions, and 
government recognize the human cost of unemployment and are seeking 
ways of stabilizing employment over the cycle* 



Private methods of adjusting employment are not intended, nor 
are they sufficient, to counteract unemployment that results from 
the secondary or tertiary effects of technological change and pro- 
ductivity growth. Persons displaced because inefficiency or changes 
in market demand shut down the plants in which they work cannot be 
helped by in-plant programs* These people can be helped CJrgovern- 
m^nt measures to 'stimulate noninflationary economic growth—and with 
i't, employment opportunities—and to provide public training and' 
placement programs, an efficient public employment service, and 
* relocation assistance* These government programs are necessary to 
insure orderly adjustment to change and to mitigate the human cost , 
of--and resistance to— productivity improvement* 
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Table 6 



Income and Employment Security Provisions 

in Major Collective Bargaining Agreements, July 1, 1975 



* 


Agreements 


Workers 


Provision (Number) 


(Percent) 


(Thousands) 


(Percent) 


All agreements 


1,514 


100.0 


7 ,U7Q 


100.0 


Work sharing 
Division of work 
Reduction of hours 
Regulation of overtime 


J 1 1 7 
11/ 

307 
63 


7.7 
20.3 
4.2 


710 
2,032 
498 


10.0 
28.7 
7.0 


Job security 
Limitation of overtime 
Interplant transfer and 

| . preferential hiring 
Relocation allowances 


Die 
Ol3 

% 457 

167 


53.8 
30.2 

11 t~s 

11.0 


4,819 

3.387 
, U910 


68.2 

47.9 
27.0 


Advance notice 
Layoff 

" Plant shutdown or 

relocation 
Technological change 


ij 

643 

148 
149 


42.5 

• .9.8 
9.8 


3,125 

650 
1,192 ' 


44.2 

9;2 ' 
16.9 


Income Maintenance 
Supplemental unemploy- 
ment benefit plans 
Severance pay 


235 " 

480 , 


15.5 
31.7 


1,961 
2,675 


27.7 
37.8 


Wage-employment guarantees 


185 


^ 12.2 


1,178 


16.7 



Source: U*S* Department of Labor, Bureau of Labor Statistics 
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/One of the mostMmportant factors underlying productivity 
growth during the postwar period has been the better educational 
background of workers* Between 1947 and 1962, the GI Bill -was an 
* important vehicle 'for upgrading the average educational attainment 
of the labpr force* Median years of education for employed workers 
increased, from 10,9 years in 1952, to 12,1 years in 1962y arid to 
12,6 in 1975* '* * ' > * ' 

The amount 'of School ing people receive . does not guarantee Its - 
quality c#»relevance, however. Questions have been raised as to 
whether AmertfQO education equips the work force with marketable 
skills aftd pr^filuctive work habits. High unemployment rates among * 
.* young people reflect, in part, the inadequacy of their preparation* 

Programs fof career educatjpn, vocational training, apprentice- 
ship, and continuing education represent efforts to strengthen the 
link betwefcr* school and i the Workplace, More than 4 million people 
completed work, training programs betw^ea 1971 and 1973 (see Table . 
7), t^ut generally educatorsrarg insufficiently aware of the rela- 
tionship of education to proautftivity and the ,qual ity of working 
life, *. * ■ C - 

The Center has reviewed several industrial training and re- , 
training programs that prepare workers for technological change. 
The programs differ widely with the nature of the technological 
change, the' characteristics *and needs of tyie work force, find union 
and management practtcevand customs. The* Centers tase studies 
^tonfirm the 1 general feasibility and useful ness of various types of 
retraining as a means of reconciling job security and productivity 
improvement, TJifs conclusion is supported by the experiences in* 
four dffffrent types hf industries: 



^ Printing and Publishing , A wide range of neW^production tech- 
niques in this industry has prompted extensive retraining of 
middle-aged' s skilled ^r&ftsm&n^ The adoptiorvof phet<Hoffset,\ 
computers, and IHbo^^gjB' ha^^ade traditional composing room* 
skills obsolete, "Labored managWnt have cooperated ,to ^ 
offer workers opportunities for retraining/ 



In thicago, the Graphics* Art Institute, a joint ^employfer- 
union training school, offers forma:! training in aefo pro- 
cesses, Joufheymen undertake training voluntarily on their 
own* time* Retraining does'jiot guarantee tKat mature workers 
vwill find jobs, however, and many employers prefer younger . 
journ^rmen, * * 
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Table 7 



Estimated Nurqber of Persons Completing 
Formal Work Training, by Type, Annually 



* Number 
Type of program * (thousands)- 



Secondary: 

Vocational education at the secondary levfel *, 1,160 

Postsecondary: * 
Vocational education at the. postsecondary / 

level (public) * 420 

Adult preparatory vocational education (public) 320 

Community colleges and technical institutes 310 

'Private vocational and trade schools Z 

MDTA institutional- training?*-. r *r^,r* * * 100 

Four-year^ol leges; bachelors and first 

professional degrees 990 

Graduate courses: Masters 1 degrees **** 250 

• Doct ors 1 * degrees r 35 

f+Witary service training**** '* 4^0 

Training on the job: ' 

Apprent i cesf\i p w ****** 50 

* JDTA on-the-job training * 50 

Other formaT on-the-job training ? 

Total '4,145 



Source: W* Wirtz and H* Goldstein, "Measurement and Analysis of 
Work Training," Monthly Labor Review , September 19Z5, 
p*:19* * /" I 



• At the New York Times , collective bargaining provided the 
forum for developing a program to retrain composing rqprn 
and business and editorial employees yhose gobs were eFim- 
inatei by computerization and automation* The agreement 

; al >owr management freedom to change job content and manning . 
but guarantees lifetjjgie employment and offers retraining to 
those desiring and needing it* About half of the Times ' work 
force has received a combination 6f formal and on-the-job 
training* ' 

-The Processing Industries * Maintenance accounts for a Jarge per- 
centage of worktiroe in tjiese automated industries, but any single 
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maintenance skill may not be needed full time* To reduce the idle 
titrje of single-craft employees, th^ey are learning to be all-around, 
muiticraft mechanics* The potential productivity gains are sub- 
stantial, but so are the training requirements* 

t A union-management training program at Westvaco, a paper manju-' 
facturer, provides up to 3 years ,of on-the-job training and 

■ home study courses* Nearly all Westvaco's mechanics have suc- 
cessfully completed the program* 

• ALCOA undertook a similar program to try to reduce jurisdic- 
tional disputes among crafts and costly downtime* Training 
is conducted both on and off the job, with classroom training 
offered on a voluntary basis* E^ch craftsman learns enough 
* about each skill to handle any task that is not highly 
specialized* " .., ' 

High-technology Industries * Constant and rapid technology change 
in these industries requires that technical and professional em- 
ployees continuously update their educations* 



t ^IBM offers extensive educational opportunities, in-house and t 
at' diversities, and steady employment to all its technical 
employees* It has been found, however, that mature engineers 
generally do not enroll regularly in courses" unless they are 
assigned to new and challenging tasks; these tasks often are* * 
reserved for younger engineers with more recent formal 
education* 

t The Xerox Corporation provides regular training at a central 
facility for its service technicians and its saies and manage- 
rial employees* One of the objectives of the extensive program 
is to improve productivity* The results are continuously eval-* 
uated, and managers are assessed on the basis of how their 
employees develop* 

-Metalwork'ing * One-third of all manufacturing employees work in 
the metalworking industries, and far-reaching technological .change 
*is significantly affecting their jobs* The Center reviewed pros- 
pects' for worker training and retraining to adapt to such changes 
as powder met^llufgy, numerical control, programmable controllers, 
and nuclear welding* Retraining employees to operate the qew 
equipment is usually done on the job and atcompany expense** The 
cost of downtime on this complex equipment is high, and the lack 
of skilled repair workers is said to be a significant reason why. 
more firms are not using new technologies; Maintaining the equip- 
ment requires' specialized 'training, which is usually provldetfty 
the equ-ipment manufacturers* Only a few schooTs trairt young 
people to operate and maintain the new equipment* ^ 
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The Center's studies, though fragmentary, sugge/st that complex 
technological changes require extensive ^ppograms to retrain workers 
at all levels* Cooperative planning for technological changes can 
min imi^e *the frictions arid hasten the productivity improvements 
these changes offer* * 

i 
i 

^ W » IMPROVING BUSINESS AND GOVERHMEN^ RELATIONS ' « 

— " ? ' J J m 

Individual entrepreneurs have p^aydd a crucial role in raising 
productive efficiency to its present hi level, but it has not been 
a wholly private achievement* E^orromic. development and the progress 
of *5cience and technology dependJieaviTy on the policies and activ- 
ities of government* Gover.nmen^ affects the productivity of the 
private sector in four important ways: ' 

t It establishes the broad legaU economic, and social 
framework within which private? enterprise operates* 

• Its taxjm<^expe^ture_p^^ ^aJJ!pA.c.tL.M 

-----"-^tTwoTQgy- affa grower " ■ ? 

• Its enormous purchasing power/ affects the kinds x>f . 
goods and/ services that are produced* 

• Its rules supplement or replace market forces in di- 
recting economic activitfes;;this regulatory role has 

become very important during; the past decade^ * 

* ^ 

/ - 

The Socioeconomic Tramework / 

Private enterprise depend^sjjVi government to prov^fe the basic 
foundation upon which social and eoprromic growth is biylu Feder- r 
al\ State, and local governments bdlld and maintain roads, schools, 
bridges, and other essential public infrastructure; they maintain 
law and order; ar^d they shape incentives, work skills, and attitudes 
toward profitmai^ng and competition* The monetary and fiscal pol- 
icies of the^^^ar - ^ affect the level of business activ- 
ity, the rate^nd direction of 'investment, the allocation of re- . 
sources, andipmy other economic Variables* The£e. pol icies and 
services have r^uch to do with the rate of productivity improvement* 



Technological 'Progress 



The Federal Government, directly through its expenditures ancf 
indir&ctly through tax and other incentives, has a substantial in- 
fluence on the levels and priorities of R* & D* and other programs 
to advance technical changes* Actording to a Center study, the 
Government spent $933 million in 1976 for projects that directly 
affect productivity; about 85 percenjt of this total went to civilian 
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R, & 0* proj^ts (see Table 8)* One of these projects--research in 
agriculture— haNbeen coupled with an intensive program to dissem-* 
inate new technologies; this effort has paid off impressively in 
increased farm productivity* 

\ 

Table 8 

Funds for Federal Activities and Projects to Improve Productivity 
Growth^ by Major Objective, FY 1974-70* 

(Obligations in millions of dollars) , 



Maior ohiPctivp - 


FY 


FY 


FY 




1974 


.1975 


1976 


■jf— J , 1 — 








projects, total* 


502.5 


. 723.1 


933.3 


Improve civilian technology 


426.9 


588.8 


786 i 3 


Enhance human resources for 








productivity growth 


39.7 


38.9 


45.7 


Improve management'and 








organization 


29.7 


88.5 


90.0 


Measuremerft and analysis ' 








* of productivity growth 


6.2 


6.9 


11.3 



*£xcludes investment tax credits and other forms of tax expendi 
tures^to increase capital investment. 



Currently, the Federal Government also supporting research 
on new mining equipment and methods, automated manufacturing of de- 
fense equipment, and advanced maritime technology* Expenditures are 
increasing for new technology in energy, including research on pro- 
duction efficiency,. These slarge projects by no means. exhaust the 
1ist*of Government projects to advance technology and enhance pro- 
ductivity;, they are only a small part of'it, 

r. 

Mo yardstick exists for measuring the adequacy of Federal sup- 
port for productivity. Studies suggest that for. innovation to af- 
fect productivity growth, new tecHnologies must be complemented by 
capital investment, managerial changes, and worker training. The 

* 
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Federal Government is-devoting more attention to developing %he 
human factor^ in. product! vity growth, but it is still a pale effort 
compared with Federal technology and capital investment programs* * 

Procurement Policies 

As the largest single purchaser of $oods and services, the 
Federal Government theoretically might exert eno'ugh "market pull" 
to inspire the creation and diffusion of new, innovative products 
and techniques* The Experimental Technology Incentives Program (ETIP) 
of the National Bureau of Standards is studying the potential of pro- 
curement 'policy 'for fostering innovation, including the resistance" 
of consumers to Government-generated innovation* J 

One important way the Government might encourage innovation is 
by specifying what it wants to buy in terms of what a product or 
service should do, rather than by how it should be designed* By 
otsiag^ tivese-^er f$rmj\ ce stan^af^ t he- F^def el-GeVer rnnent- « tra$ become - 
*V National leader in purchasing innovative, energy-cgnserving con- 
sumer appliances— water heaters, kitchen ranges, and air condition- 
ers, among others—and has accelerated the introduction of these > 
goods into consumer markets* Federal procurement policies also have 
improved the quality of products by figuring a product's price on 
the basis of its lifetime cost, rather than its initial price* 



The Imtracts of Regulation , 

Government regulation has expanded substantially during the 
past cent ury* T he growth of large-scale industry, advancing tech- 
nology, ana cnanging economic Aicf social standards have brought with 
them economic and social problems that private efforts cannot solve; 
only Government is broad enough to seek solutions* ^ 

There is little disagreement ^about* most of the goals of Govern- 
ment regulation* Few question the need for controlling monopoly, 
protecting consumer and worker health and safety, allocating and 
protecting scarce natural resources, promoting equal employment op- 
portunity, and maintaining trust and confidence in the economic 
system* There is disagreement, however, about what specifically 
needs regulating and what farm regulations should take* 

Not only business, but also consumers, labor, and economists, 
have criticized the, regulatory process* * It has been called cumber- 
some, ineffective, costly, and counterproductive. The Executive 
agencies, Congress, and the regulatory agencies have conducted Ex- 
tensive studies on opportunities for reforming the regulatory 
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system ancy reducing negative impactson the econony* The Center 
has sponsored conferences and studies on the implications of the 
regulatory process for^ productivity* 

In certain cases, it appears that reducing or eliminating eco- 
nomit regulation could create opportunities for greater productiv- 
ity* The original premise for regulation of the transportation 
%^ industries, p f.or example, has been eroded by technological and eco- 
nomic changes* Now, competitive market forces might be more effec- 
tive than Governmeot in protecting the consumer *nd in providing 
incentives to improve productivity* 



Changes in the Complexion of Regulation 

There is 3 long history of economic regulatory programs govern- 
ing entry, service, and pricing in individual industries in which 
the market outcome^is considered unfair* Industries most affected 
„^&^4Ua)4^ £^imes # tru€kif*g v comfmmjGaiwnfr-, fea^ktug^^rKi-eiv - 
ergyr~Ess£xperience with these regulations has accumulated, indus- 
tries have adapted to them* 

y 

In the past decade, there has been a surge of new Government, 
regulations that affect the performance of business* Virtually all 
businesses are affected ty the new programs, which deal with social 
conditions* The programs are directed at health, safety, and work- 
place practices and may alter production processes, product design, 
and transportation patterns* During their short existence, social 
regulations have* improved the environment and the health and safety 
of Americans* Their fcosts have bee^ substantial, however— much 
larger than originally estimated* 



Measuring the Impacts of Regulation f 

According to a study for the Commerce Department, between 1969^ 
and 1975, the direct costs of complying with air and water pollution 
and occupational safety regulations, and the costs of crime, appear 
to have reduced by nearly 20 percent the average, growth rate of 
measured productivity* These estimates of capital costs do not re- 
flect Government interference with day-to-day operations or the re- 
sults of confusing and conflicting- administration of regulations* 
There is also no assessment of the extent to which regulation de- 
lays or dfeters capital im^estment for the purpose of modernization* 

There is no w^Je-iJalance the negative and positive impacts 
of regulation* Although' some of the direct costs are measurable, 
.there is no way of measuring the value of changes in the quality 
of air and water, personal injuries prevented, or other benefits* 
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Most social benefits are impersonal and indirect* Better health 
probably improves the productive capacity of the work force, and 
cleaner air and water probably improve productivity in agriculture, 
but quantifying these beliefs is something else* The Center found 
that few companies keep adequate records by which either the cost 
.or the benefits of regulation could be estimated. 

The. Center has conducted some studies dealingwith the impact 
of regulation on productivity: 

—One stu^jt attempted to measure the resources wasted in efforts to 
regulate a problem--tire-quality gradi ng--that turned out to be 
-*n inappropriate subject for regulation because of the critical 
difficulty of defining tire quality in a useful way* The agency 
involved continued for 42 years to attempt, without success, to 
establish standards for tire quality; in the process, it consumed 
millions of dollars of the resources of Government and industry* 
_.JLhi^j^gu^tQr^pracess.^-bas^ worked- effectively -amH^ — 
■ ever, in the case of setting tire safety standards** ; 

—Measuring the direct and indirect impact of even 'a single regula- 
tion is exceedingly complex; measuring the impact of regulations 
on a single industry is even Aore so* The Center explored the 
methodological issues raised by attempting to measure the impact 
of the regulatory process* The study used as an Example the 
steel industry and all the safety, trade, environmental, and em- 
ployment regulatvons^hat apply to it* 

The study cast doubt on the relevance of abstract models 
which reduce the complexities of regulatory costs to a single "im- 
pact" estimate* A realistic impact study must take into consider- 
ation the adjustments managers make to accommodate regulatory < 
costs to particular economic and trade conditions* Assessing the 
impact of regulation on even a single industry is probably imprac- 
tical* t^pre useful would be to stimulate, at the point of en- 
forcement, creative problemsolving on the tradeoffs the regulatory 
f system makes necessary* 

t One of the lessons of the Center's studies of -regulatory impact 
is that we need to consider more fully alternative ways ^achieve 
social goals* It is important to soitfr out the cases inl^ch Gov- 
ernment i-ntervention .is appropriate and useful, those in which pri-, 
vate initiatives can handle the problem, and those which call for 
joint actions* There is an increasing need for acting jointly on 
complex issues and for encouraging a problem-solving attitude toward 
them* Regulations impose "command and control" uniformity, but this 
is not always the most effective or innovative Way to solve individ- 
ual problems* 
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IMPROVING PRODUCTIVITY IN MAJOR SECTORS 



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< 



FEDERAL ECONOMIC POLICIES provide the context in which productive 
^ _ -a^fevfHfes -*recftrrT€tf trot arm frffTuenc^ wtretfter ttrey ¥tTT be caV 



ried out with greater or lesser efficiency*. It is on the "shop 
floor/ 1 however, that productivity Improvement actually takes place, 
and it^ takes place differently in each productive unit of each 



Because specific problems, differ among sectors, the Center 
has conducted or supported studies in terms of problems and solu- 
tions in individual sectors* In many cases, the Center has tried 
to help business and labor find and implement solutions* The Center 
has focused its attention on sectors in which better productivity 
could significantly benefit the economy, on sectors in which there 
exists a basis for labor-management cooperation, or on sectors in 
which other, complementary Federal programs are active* 

This secton-by-sector approach is slow and painstaking, but 
necessary* There is no cure-all which can be applied across the 
board to cause national productivity to leap forward* Instead, it 
is necessary to pinpointropportunities tn each sector and follow 
them through as a complement to broader initiatives* 



^ Public service is a highly important "industry 11 'in our economy* 
"The 12*5 mil 1 i on State and local government employees account for 
15*2 percent of all nonfarm employment; the Federal sector employs 
another 2*7 million, or about 3*3 4 percent* Federal, State, and 
local expenditures account for nearly a third •of GNP* As our popu- 
lation has grown, as government has taken on new responsibilities 
in such areas as mass transportation, special education, and 



sector* 




» THE PUBLIC SECTOR « 
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pollution control, and as public and private activities have become 
more interdependent, people have come to expect more from their 
governments* 

{ ■ ■ 

For several reasons, tlhese expectations are sometimes disap- 
pointed* Skyrocketing fuel costs, inflation, and rising unemploy- 
ment have eroded the capability of governments to satisfy public 
demands* Recessions have compounded these difficulties; they*tend 
to increase demands for public services and reduce the tax reve- 
nues with which to pay for them* The "taxpayer revolts 41 are a 
symptom of disappointed expectations, but if they spread, they could < 
further reduce the quantity and quality of local public services* 

V 

' It is is understandable that the public feels that the quality 
of government services has not improved commensurately with its 
taxes* According to a report by th*. Committee for Economic Development, 
the unit costs of goods and services— materials,- fuel, land, equipment, 

and 1 abor--that 1 ocal jjove™ 

"^UuTfng"We pasf 20"" years'; "consumer prices have risen only 83 per- 
cent during this time* t Among other issues, the fiscal crisis that ' 
threatens big-city governments has served to call atteptiejn to a 
longstanding need for improving productivity in the public sector* 
It is the only solution to serving rising demands for public ser- 
vices without raising taxes. 

The productivity record of the Federal Government is shown in Chart 
9, The Center, through the BLS, collects productivity data for 
64 oercent of the Federal civilian work force* Data for fiscal year 
1977 indicate that Federal productivity grew at^n average annual 
rate 4 of 2*9 percent, considerably aWe the FY 1967-77 rate of 1*3 per-, 
cent a year* There are few data for State and local governments, 
and none that are cpllected nationally* 

The public sector needs special encouragement to improve pro- 
ductivity*' Without a clear-cut indicator of accomplishment, such 
•as profits, the incentives to improve productivity are not as strong 
as 1n the private sector; indeed, there are strong incentives to 
maintain the status quo* Professional pride has motivated many 
public managers to try to Improve government productivity, but— ' 
especially at the local level— improvement requires the support and 
leadership of'elected officials* There are few political incen- 
tives to improve productivity, however* The incentives are to use 
available public funds to satisfy immediate public demands, by which 
voters judge the performance of elected officials* ' 

Center-supported studies have indicated that local jurisdic- 
tions of the same size are quite disparage in the level, quality,, 
and cost of many of the public services they provide. One study, 
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Chart 9 

^Output Per Employee Year for the Total Measured Sample of Federal Agencies, FY 1967-77 
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for example, revealed that some cities collect nearly 3 times as 
many terns of solid wastes per worker as other cities of comparable 
size and similar characteristics; the range of- performance differ- 
ences is shown in Chart 10* 

Data for the Federal Government* reveal wide variations in an- 
nual productivity growth for similar function^erformed by differ- 
ent agencies* For example, <Jur1ng the past Solars,, in the printing 
function, rates varied from an annual inowAse of 15*7 peccent to a 
decline of 11,2 percent* These studies suggest that if the perform* 
ance of all public services could be brougfit to the level of the top 
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Chart 9 

Output Per Employee Year for the Total Measured Sample of Federal Agencies, FY 196777 
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for example, revealed that some cities collect nearly 3 times as , 
many tons of solid wastes per worker as other cities of comparable 
size and similar characteristics; the range of performance differ- 
ences Is shown in Chart 10* 

Data for the Federal Government reveal wide variations in an- 
nual productivity growth for similar functions performed by differ- 
ent agencies* For example, d(^g the pflf5P5 years, in the printing 
function, rates varied from an annual Increase of 15.7 percent to a 
decline of 11*2 percent* These Studies suggest that if the perform- 
ance of all public services could be brought to the level of the top 
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Chart 10 * 

Range in Productivity Levels, by Type of Garbage Collection Service, Selected Cities, 1973 
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substantially improve government productivity. 



The Center, guided by a, committee of elected officials, .admin- 
istrators, and union leaders, has tried to develop labor and manage- 
ment support for efforts to identify obstacles to, and opportunities 
for, improving efficiency in the publjr sector. The Center also has 
cooperated with Federal agencies, ^owrnmental units, public inter- 
* est groups, professional organizations, and citizens* associations 
in joint efforts to create programs jto improve public service pro* 
ductivity. By publishing and distributing case studies, self* 
assessment gui-dfcs, and other technical materials, the Center has . 
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attempted to (1) develop and reinforce positive incentives for gov- 
ernment managers to undertake and sustain productivity improvement 
efforts, and [Z) direct research resources into areas of critical 
, need* 

There is general agreement that the key to productivity im- 
provement in the public sector is much the same as that in the pri- 
vate sector— better management* Good mariagement in the public sec- 
tor has several requirements; 

t exercising concern for the personal and organiza- 
tional well-being of employees 

t providing incentives for improving productivity, and ^ 
controlling work performance 

t incorporating new techniques and technologies 

into current practice 
"t organizing resources to accomplish goals, and 
reassessing goals when needs change 



Personnel Management 

The public sector falls>significantly short of private industry 
in its management of employees* A comparative study was made for 
the Center of the attitudes of public and private sector managers 
and employees toward their jobs* Public employees and managers were 
found to have lower opinions of the quality and quantity of the 
Output of their organizations than did their private sector counter- 
parts* The study provides some insights into the attitudes of pub- 
lic and private employees about 'their work: 

* --Public employees' opinions about *the* challenge and satisfaction 
of their jobs are not different from those of private sector 
employees* 

--Compared to their private sector counterparts, public sector em- 
ployees have a more negative view of the competence of their 
supervisors and of upper-level management* 

--In terms of equitable treatment* in such areas as pay, job secur- 
ity, benefits, and working conditions, public sector employees u 
generally regard their employment situation as favorably as do 
private sector employees, but public employees feel that an im- 
provement in performance is not necessarily rewarded by promo- 
tion or recognition* 

--Government employees know what is expected of them in their work, 
but they^feel that they get too little feedback on how well they 
-do it*. c 
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These findings are significant because thelre is a strong, dem- 
onstrated correlation between employees 1 perceptions of the*effec- 
tiveness of their organizations and actual organization performance* 
Clearly, better management of human resources, including better com- 
munication between management and employees, more management and 
employee training, and better means of .sharing productivity gains, 
could go far to improve government productivity* 

There are several examples at the Federal, State, and local 
levels of government of cooperative labor-management programs to 
improve productivity and quality of working life: 

—The Center has helped unions and managers at five Department of 
Defense installation? establish joiijt labor-management productiv- 
ity or work imprdvement councils* 

—Various quality of worklife programs are being tested in the 

.U* S* . PoslalJ^vice^^ 

tion Agency, the Labor Department, and the Tennessee Valley 
Authority* 

r 

-<;At the Center's suggestion, eight labor-management committees in 
State and local governments are developing productivity and qual- 
ity of working life programs based on recommendations of the Cen- 
ter's Public Sector Committee* Experiences with these programs 
are being exchanged and compared, and an evaluation of the coop- 
erative approach is being prepared* 



Better Control and Incentives 

A second area of opportunity lies in developing better manage- 
ment control and stronger incentives for productivity improvement* , 
>The Center's Public Sector Committee recommended that managers be 
provided with information on (1) the unit cost and effectiveness of 
the services" they manage, in a form that can be tracked over time 
and compared with others; (2) the qxtent J#.*which present govern- 
ment programs meet true citizen needs ano*Ve deemed satisfactory 
by citizen consumers; and'(3) the extent to which employees 1 per- 
sonal and or^izational needs are, met* - # ' 

The availability of time series and comparative data encour- 
ages public officials to review their operations to identify areas 
in which productivity could be improved* It also provides them 
with examples of improvement ideas that have, been used successfully 
elsewhere* , 4 

Each Federal agency head wfth activities covered by the BLS 
Federal productivity measures receives data on overall agency 
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♦productivity performance, comparative dat$ for indivi^^huniis 
witjnin the agency, and data for similar unRs in othef^j^ocies* 
ttverf are no nati onaf aggregate data* on State and local productivity, 
but a system fbr collecting such daja could be'^ievveloped* Center- 
sponsored demotatprations in New York, Colqrado, and North Carolina 
tested the feasibility and value of collecting and disseminating 
cross-jurisdictionaV'comparative performance 4*ta 'for seven munic- 
ipal functions* This experiment was supported by leftor and Manage- * v 
ment^ both of whom had previously been unwilling to reveal perform- 
ance datS* *Th9;tests demonstrated clea.r.l^ tiiat comparative mea- 
surement is-fj^S&iMe- v, V 

* ■ A Center-s'jJonsored sdrvey among former and present Federal 
7 Government administrators -found strong support for the' idea that 

stronger mana^ep al accountability would increase public service 
productivity* ^The study recommended that: * ) ' 

* 

% agency managers be held accountable for^their ■ * 
agencies' .levels of performance and -rewarded for 
productivity improvements . - * 
" • responsibility for productivity improvement, be"^ 

decentralized scr^hat it rests with managers at o 
every ,level>and locality, rathep than solely with 
the central offices y of the'^gency 

* agencies with similar functions share successful 

* "experiences in impwvi n<j -product ivity 

* Total performance management (TPM) is an 'experimental method 
for- identifying productivity problems in government and finding so- 
lutions for them* The method has been -tested by the Center anc^ 
other agencies in* five Federal, State, and local jurisdictions * 

^arouflch the country* The. system ceases performance data (output 
per employee hour) with survey consigner attitudes toward 

■ public services- -and, employee attitudes aboJx^th^ir work* TPM can 
be used to motivate managers to take-corrective attions and to 
provide a factual basis for cdmmujnity "consensus" far producti^V 
improvement. - 

^ : * 

Technology, CapitaTfrCand Ope p^tions 

1 ~ J o 

Government, lijte incfi/stry, 'Ga'n- improve productivity by adopt- 
ing new J^g^ol ogres—for example", by adopting mpre sophisticated 
"\ions sy^lems, installing better refuse collection 
lusijig "rapid" water and remote controlled nozzles 
fe fighting [productivity* However, public officials 
new technologi.es\an<f equipment and h on improved pro- 
Ften foave 1 ittle interest in benefits that will b$ realized 
after their Cerms%of office have expired* As 'a result, they opt 
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, for using the, resources available to them for expandihg services 
and employment opportunities rather than investing-in capital im- 
provements, which would bring long-run productivity gains. 

* ■ *° 

* Even if officials were so. inclined, however, technological im- 
provements require investment capital* A report by' the Government 
Services t Admini stration in*1975 indicated that several hundred mil- 
lion (Hilars in potential net savings had been lost by the Federal 
Government for lack of capital commitments, 'A recommendation of that 
report was to establish a revolving'fund of $1-10 million fpi* cap- 
ital investments that would expedite technological changes* 

The magnitude'of the problem at^ the State and local level is 
unknown, but it is clear that difficulty in obtaining capital helps 
divert funds away from productivity-enhancing investments* The need 
to purchase inajor equipment out of operating budgets (which in many 
places by law jpust be balanced every year), requirements for bond 
^referendum*., the absence of depreciation allowances io budgeting,, 
and matcjiingf' requirements for Federal capital assistance all dis- 
courage mahagers--who are not rewarded for productivity improvements 
anyway—from applying new technologies* 

Substantial productivity gains also could *be realized by sys- t 
tematically^analyzing operations to see if new methods might be more 
efficient*. Center studies show that in mafiy, cases, simple changes- 
such as combining building inspectors' dutiesT, establishing appoint- 
ment procedures and single-line queues in food stamp processing, or 
spacing out motor vehicle licensing over the full year—can bring 
substantial, efficiency gains* An increasing number of jurisdictions 
are looking for ways to improve the efficiency' aod effectiveness of 
public service delivery, but without performance indicators and 
accountability systems, only a small fraction of the opportunities 
for productivity improvement are toeing exploited. 



Organizational Changes 

As demands exceed /{he growth of available resources, resource 
allctrtWon becomes very important* Governments are always in muta- 
gen; the population mix, its geographical concentration, and its- 
social expectations change continuously* To be effective, govern- 
ments must constantly reassess the allocation of their services in 
the context of these changes* They Should determine, for example, 
if fire stations are located efficiently with respect to where 
people live, if enough services are being provided to the increas- 
ing number of older people, or if recreatioriSl' activities have been 
expanded in response to the leisure time people hav6 gained* * ' 
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Center studies suggest that, in some cases, governments can 
benefit their constituents more and conserve public resources by 
providing incentives to solve local concerns privately than by fur- 
nishing direct public assistance* FoY exampfe, "governments could 
help city dwellers improve the .physical 4 appearance of their prop- 
erties by/providing do-it-yourself equipment, rather than by pro- 
viding public maintenance services* Governments could'fnore fully 
utilize their investments in transit, recreation programs, and the 4 
like by advertising the availability of these services. Instead 
of stepping in to fill a void, government could creatively encour- 
age the private sector t^ fill the void wtierever possible* . 

The intergovernmental grant system "often distorts the way re- 
sources are organized to meet goals, because it gives low priority 
to productivity performance. Research in New York State is begin- 
ning to identify methods for incorporating into grant programs pos- 
itive incentives to improve efficiency and effectiveness* The, real 
benefits, of the Federal grant System can be increased by improving 
the admjnistration of these grants at all Tevels— not just at the 
Federal level , The effective impact of grant-supported programs 
could be expanded without increasing the size of the grants, -if £he 
programs were administered more efficiently. 



» RAILROADS « 

The railroad Industry has long been experiencing financial dif- 
ficulties, loss of traffic to other modes, and cutbacks in employ- 
ment* Despite this decline, railroads ^till carry 40 percent of all' 
intercity freight, and the industry has an enormous effect on other 
industries* Especially important today is the inherent advantage 
rail shipping has in energy use per ton-rarte of freight relative to 
other transportation modes in long-haul movements- 

Railroad Productivity ** 

r 

The Rational Commission on Productivity, the tenter's prede- 
cessor agenpy, undertook an intensive analysis of productivity in 
American railroads. Its rail productivity task force, which in- 
cluded'leadlng government, academic, and industry experts, reported 
in 1973 on some of the sources of the industry's problems:' low 
capital stock productivity, low return on investment, unreliable 
service to shippers, obsolete work rules, excessive government reg- 
ulation, and overcapacity* 

■ /- 
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Chart n . ' 

Railroads, Revenue Traffic. Output Per Employee Hour and Related Data, 1950-77 
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Chart 11 shows that railroad pvoduSfti\wty--measured 1n revenue 
traffic per-employee-hour-- has increased at an annual rate of about 
5 percent during the postwar period. But the report found that this 
measure, by Uself, tends to givean overly optimistic itnpressjon. 
It does not reflect deterioration in the quality of service: cut- 
«backs in passenger service, frequent breakdowns, and low on-time 
performance. , The measure does indirectly reflect the decline of 
low-productivity, short-haul traffic; moreover, it reflects the 
large amounts of revenue traffic gained by'refusing to handle less 
than carload Tots, even though shippers suffer a loss- in service. 
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The study found tjiat the industry's problems are better understood 
in terms of the low productivity of its capital investments, to 
which the industry's unfavorable financial pictuce testifies. 

The major recommendations of the Task Force were; 

# to expand use. of containertzation in order to increase 
intennodal shipping and reduce handling 

# to abandon and rationalize light-density lines in order 
to reduce excess capacity 

# to modernize regulations in order to increase experi- 
mentation and innovation 

t to improve labor-management relations and revise work 
rules in order to permit shorter, mor6 frequent trains 

# to encourage end-to-end railroad m^jpgefs*" 1 n order to 
stimulate competition among cont4nental systems 

Freight Car Utilization 

The Productivity Commission, with the cooperation of railroads, 
labor unions, shippers, and receivers, and government agencies, de- 
vised projects for improving the utilization of railroad capital 
equipment, especially of the 1*7 million rail freight cars* At the 
crux of the problem were excessive movement of empty freight cars, 
with associated fuel wastage; freight car congestion on lines and 
in yards; and excessive switching costs* Some symptoms of th^se 
problems are: 

# The average freight car carries 16 loads a year or 
1 load every 3 weeks* y 

# The average freight car is empty for 42 of everj^lOO 
miles tha< it actually moves* 

# Whether loaded.or empty, a car is in motion for an 
average of just 3 hours a day and travels only 58 
miles* * ■ 

# The average freight car delivers" a shipment at an 
overall average spsed of 3*1 miles an hour* 

A Commission study gf the excessive, movement of empty freight 
cars found that some of the underlying factors were the imbalance 
among freight movements in the, Nation and the concern of individual 
railroads to have their own cars returned* The problem was aggra- 
vated by Interstate Commerce Commission enforcement of restrictive 
industry rules on the return of carts* 

The Center's Task Force on Rail Car Utilization designed, on 
an experimental basis, a rail car clearinghouse which maintains the 
availabil i ty of ,cars to* owners, but significantly reduces empty ear - 
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mileage* Ra;rJroads are free to use each other*s cars as if they 
were their^wn; that is, they are freed from restrictive rules on 
loading cjjd return of "foreign" cars, A system of debits and 
credits Is maintained for each railr&ad and "cleared" with the other 
participants on a weekly basis. Only the cars forwhich there is 
^o^freight are returned empty, instead of the grossnumber of cars 
as^continues to be the' operating procedure outside the experiment, 

p , 

. - The ICC granted exemptions from- restrictions, and the experi- 
ment was begun in September 1974, Three railroads and the American 
Association of Railroads performed the clearinghouse function. The * 
-initial .experiment was evaluated and expanded, with improvements, 
to 10 railroads during 1976,. The program is now under the guidance 
of a steering committee representing Government, industry, -shippers, 
and the railroad brotherhoods! 

An evaluation was made in 1978 of the 10-railroad clearinghouse. 
Freight car movement during a 3-month period in 1976, before the ex- 
pansion, were ccfmpared with freight car movements \ year later, after 
the expansion. The study showed substantial reduction in the move- 
ment of empty cars from line to line. The estimated savings that 
can be attributed to the clearinghouse amounted to S3 1 million on 
an am&ual basis. Now that the economic value of ttie clearinghouse 
has been established, the evaluation study recommends expanding this' 
system to otter carriers, developing incentive systems to encourage 
use of cars of other lines, and extending* the^system to other car 
types, ■ " . . 

Labor-Management Cooperation , * 

There is genera) agreement that significant opportunities for" 
improving railroad productivity lie in modifying barriers which over 
time hate become institutionalized in collective bargaining agree- 
ments and Iwiagement practices, * ♦ 
* / - 

* Recognising their mutual interest in the health of the indus- * 
try, the presidents of the major railroads and rail unions formed a 
joint labor-management committee in 1967 to deal with common problems 
such ^s rail safety, efficiency of terminal operations, and Govern- 
ment regulations, 

A task forca was organized in 19?2 to undertake joint improve- 
ment projects in, terminal operations. The first project, in St, 
Louis, was financially supported by the Federal Railroad Administra- 
tion, The St; Louis Terminal project involved experimental changes 
in collective bargaining and management practices to improve termi* 
rial operations. Major achievements include a one-third reduction 
in the average time caVs are in terminals and fewer acctjJents, The- 
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success of the St* Louis project led, in 1976, to starting similar 
cooperative projects in Chicago and Houston* 

The railroad industry has a long history of regulation by the 
Interstate Commerce Commission, The industry and the conditions 
that affect it fiave changed since most of these regulations were 
put Into effect, and many of the present regulations are obsolete 
■and act to inhibit productivity improvements. Ways to, update the 
set of regulations that govern the railroad industry &re currently 
under investigation, and reform is to be expected in the near future. 



♦ ■ » APPAREL « 

Th£ apparel industry in *the United States employs 1,3 million 
workers throughout the Nation, It traditionally has been a major 
employer in the urban centers of the country, particularly in the 
East, and the primary vehicle for the entry <jf minorities and women 
into the labor force. 

During the past 15 years, the clothing industry has been hit 
hard by a surge of imports, as low-wage countries hav§ rushed into * 
this labor-intensive industry. Imports were less than 5 percent of 
apparel sales in the United States in 1965, but they currently" ex- 
ceed 25. percent and are projected to reach 50 percent by 1985 if cur- 
rent trends continue, As the import pressure has mounted, the. indus- 
try naturally has sought to stem the flow through trade protection. 

Productivity in Apparel * " • 

f 

Productivity improvement in U.S, apparel manufacturing has not 
been adequate to maintain its traditional share of the U.S, market 
for clothing. Although muc^h of the problem is related to extremely 
low labqr costs in developing nations, there are many other factors 
that contribute to the condition of the industry today, tfany of 
those factors result from pQo t r relationships between labor, fnanage- 
ment, and Government, 

^ The apparel industry is extremely fragmented and competitive* . 
ere are more than 23,000 plants scattered throughout the cOun- * 
y," Average employment is only '62, and profits are low, Conse- 
quently, there has not been a history of rational, enthusiastic, 
and sustained* innovation. Individual firms have not had enough re- 
sources to engage* in much 4 D M and their purchasing power .for new 
equijStent hasr not been sufficient to entice others into R, & D, in 
apparel manufacturing, InrtovStions have been left to 1 a fewequtp- 
ment manufacturers, and the genera.1 rate of chaftge has been slow. 
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The production system, therefore, remains geared'to its low- 
^kill, low-technology past* fiewer pieces of equipment are expen- 
sive, and they involve new methods which require costly changes in 
individual firms 1 entire production systems* Today/such changes 
can only be made by the largest firms, leaving the bulk of the in- 
ustry behind* 

To become competitive in the future, this industry needs its 
"share" of U*S* technological know-how and expertise* Bringing 
about this change requires joint efforts by labor, management, and 
Government* Through a process of evolution and gradual change, the 
the various factors that productivity improvement entails could be 
integrated into a complementary package* geared toward" a strong£T^ 
industry* 



A Cooperative Productivity Effort 



^ginning in July 1977, men's tailored clothing, a major branch 
of apparel manufacturing, initiatec^an effort to improve its produc- 
tivity* Under the joint leadership of the Amalgamated Clothing and 
Textile Workers Union and the Clothing Manufacturers Association, an 
effort was undertaken to identify the most critical barriers to the 
^industry's productivity growth* Working together, labor and manage- 
ment representatives agreed on a comprehensive set of objectives to 
.revitalize their industry,* In addition to the industry's own re* 
Sources, the Department of Labor* and the Department of Commerce pro- 
vided nearly $5*5 million for parts of the effort* 

The areas identified as needing attention include: 

— Recruitment, Training, andffietention * The apparel" industry exper- 
iences an inordinately high Vabor turnover rate\{twice the average 
for all manufacturing) , and the whole recruitment and training 
.effort is time consuming and costly* Accordingly, one priority 
is to improve these operations and to analyze the results for both 
/ Government and industry use* 



- Forecasting * The set of decisions required to produce one sea- 
son's line of clothes from styling to materials commitments ex- 
tends over 18 months* It is highly dependent upon forecasts of 
the nature of future markets* Present forecasting techniques*1fln 
this industry are unsophisticated and need upgrading to the level 
applied by other industries* 



■ Production "Control * Producing tail bred cldthing requires a com- 
plex set "of incremental steps; ' patternmaking, to cutting, to 
sewing, to the finished godd* Goods in process represent a major 
investment, and more rapid throughput would be a valuable asset* 
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The micro-processors that sGme other industries use could be ap- 
plied to apparel manufacture to enhance prodtfcti vUy* Demonstra- 
tions and analysis of this equipment are planned* 

— Innovation Experience * A few major innovations are available to 
the industry, bi±t firms lack experience with, introducing change 
into their processes. This inhibits them from making major in- 
vestments* Experience with innovation needs to be gained gradually 
— at lower levels of investment and change. Accordingly,' the^in- 
dustry will seek from its member firms "mi ni-i nnovati ons".--l ow- 
cost innovations at the plant level* Government will fund 75 per- 
cent of tfhe implementation cost, and this should overcome the bar- 
rier of inadequate funds from plant-level "experimentation* 11 

—Research and Development , As the industry seeks higher produc- 
tivity, it will find that the techniques and equipment now in use 
are inadequate* The research cpmmunity has paid little attention 
to apparel production, and 4t is ndt known to what extent existing 
technology could be applied in this industry to improve productiv- 
ity* It is hoped thatby establishing a cooperative research ar- 
rangement, members of the research- connunity will investigate the 
applicability of technologies of other industries and develop new 
ones for' the apparel industry* 

Recognizing the need to maintain a coordinated approach to this 
widg range of projects, the industry formed a nonprofit corporation 
under joint labor-management direction to provide management and 
control to the whole effort. The corporation will integrate results 
from both Government-supported and industry. initiatives into a sus- 
tained, coherent program* 



The Government's Role — 

The identified tasks of the tailored clothing industry's prjo 
posal would draw upon exi sti ng Government resources; new programs 
would not be needed* The operational tasks the industry requires 
fall within the responsibilities of these Government agencies: 



Department Of Labdr 
Training 

Apprenticeship programs 
Retaining and mobility 
Employment and productivity data 



Department of Commerce 
Forecasting 

Management development 
Market and equipment information 
Export development C 
loans and loan guarantees 



Department of Housing and Urban Development 

Facilities improvement 

Economic planning and developmerft 

Business/government cooperation 



national Science Foundation 

Diffusion of technology 
t Research and development | 

* It is evident that if the industry's needs can be identified 
specifically. Government could supply research, training, informa- 
tion, technical assistance, communication, and financial services, 
With Government, labor, and management cooperation, these resources 
could be" tapped to improve 'productivity in the apparel industry* 



» FOOD DISTRIBUTION « 
1 - 

Americans spend approximately one-fifth of their disposable 
incomes on food, and productivity gains or losses in the food in- 
dustry have a direct impact on the cost of living* Since 1972, 
however, productivity in retail food distribution has generally de- 
clined (seenChart 12)* Although the recent upsurge in food prices 
.is the result of many complex factors, both domestic and international, 
an improvement in the rate of productivity growth could relieve some 
inflationary pressures* 

.« \ 

Productivity in Food Distribution 
* 

During the past several years, the Center and its predecessor 
Commission have been working to overcome barriers to improved pro- 
ductivity in the food industry* A 1973 stucly identified more tljan 
40 opportunities for productivity improvement, ranging from increased 
consumption of quahog clams to the electronic checkout* Some of the 
stu^y recommendations have t?een instituted by other Government 
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Chart 12 

Retail Food Stores: Output Per Hour of All Persons and Related Data, 1958-77 
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agencies; others by the food industry itself.* As a result of the 
Center's efforts, the industry has begun discussing productivity, 
* 

One of the most important barriers to change is the industry's 
complex structure of growers, shippers, processors, wholesalers, . 
and retail outlets* Each sector along the line has its own pro- 
ductivity problems, and there is little concern about possible co- 
operation with other units 'in the chain. The aggregate impact of 
inefficiencies it passed on to the consumer* 
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Chart 12 

Retail Footfc$fores. Output Per Hour of All Persons and Related Data, 1958*77 
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agencies; others by the food industry Hself* As a result of the 
Center's efforts, the industry has begun discussing productivity* 

One of the most important barriers to change is the industry' 
complex structure of growers, shippers, .processors, wholesalers,' 
and retail outlets* Each sector along the line has its own pro- 
ductivity problems, and there is little concern about possible co- 
operation with other units in the chain* The aggregate impact of 
inefficiencies it passed on to the consumer* 
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The Center concentrated on the barriers found in the distribu- 
tion stage, which'accounts v for about 40 percent of the food dollar* 
The fo&d distribution industry consists of thousands of individual 
firms, which transfer containers of food from one point to another* 
It has been estimated t;hat before a package reaches a store shelf 
it has been physically moved from one place to another an average 
of-17 times* 

The Industry's productivity problem is complicated by frag- 
mentation, by the vast differences in size and resources between 
the largest and smallest firms, by the great proliferation of prod- 
uct lines a stor* handles, and by the need-^or innovations to in- 
crease efficiency ij\ operations^ ^ 

^ A single food distributor can initiate only small, internal 
changes and cannot finance the cost'of developing innovations* The 
industry has not been able* tQ muster the degree of cooperation 
needed to make systemic changes, even though .several productivity- 
enhancing innovations, such as modular packaging and pallets and 
iptermodal shipping, are waiting in the wings* In these cases, how- 
ever, ^unless everyone makes the change, no particular firm can bene- 
fit from changing* It appears that these innovations will not be 
appl ied without support from external forces, including Government* 



^ Opportunities for Productivity Improvement 

The Center has consulted with operators at every stage of the 
distribution chain, with labor and consumer groups, and with Gov- 
ernment agencies to discover possibilities for productivity improve- 
ment* Substantial' opportunities exist to improve efficiency in food 
distribution, but these changes will require management concern with 
productivity improvement and a greater degree of cooperation among 
the many elements of the industry* 



Productivity Measurement 
\ 

, Both industry and government have long depended upon sales, 
square footage, and labor hours data to track industry performance 
for purposes of planning* The Center became concerned that in this 
industry, as in others, nationwide information may not be suffi- 
ciently detailed; there are significant differences in operating 
conditions from location to location* For this reason, the Center 
initiated a project to generate productivity data on a regional 
b^sis* "These data would take into account'the market {growing or 
diminishing), labor force, reaVestate, energy cost, and other fac- 
tors in each region that might affect productivity* Preliminary 
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results indicate that regional differences are so significant that 
productivity goals and results are more meaningful at that level* 

A related effort has been to take commonly accepted productiv- 
ity data that are used for various functions and departments at 
the firm level and create an information systejn that clearly dem- 
onstrates to a manager^how productivity performance can affect his 
•decisions. Although industry members often measure the sales per 
employee hour of produce and sales per square foot of space, in- 
formation en overall productivity was inadequate to support major 
pol icy decisions* 

Data Processing 

Profitable food distribution derives essentially from the art 
of inventory and cash management. Enormous quantities of goods are 
processed through the system, and enormous amounts of cash pass 
through the stores* The greatest potential for improvement lies in 
the ability to be able always to give customers what. they want, 
while minimizing inventory requirements* Success also depends on 
managing large cash flows very closely* With the advent of the Uni- 
versal Product Code, mini-computers, and electronic scanning equip- 
ment, there exists enormous technological capability to improve the * 
management of inventory and cash* 

The Center and the industry held a major seminar on these and 
other technological opportunities, but adoption remains slow* To 
realize the inherent jienefi ts these technologies offer, more man- 
agers willv need to focus some attention on the "production" end of 
the busine^, rather than being totally absorbed in merchandising* 

To help illustrate the extended benefits of electronic check- 
out and coded packaging, the Center commissioned a special study by 
Distribution Codes, Inc* to examine costs and benefits of coding 
cases of food (as well as individual packages) as part of an inte- ■ 
grated management control system* Industry effort will determine \ 
final results* * n 

Materials Handling ,r 

Food distribution is a massive logistical system* Millions 
.upon millions of packages are prepared, stored, shipped, rerouted, 
received, and opened through processors, wholesalers, and retailors - 
in warehouses, trucks, trains, and stores* The efficiency of the 
system depends partly upon how easily these packages can De v handled 
and stacked* 
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realize the inherent benefits these technologies offer, more man- 
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To help illustrate the extended benefits of electronic check- 
out and coded packaging, the Center commissioned a special study by 
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Food distribution is a massive logistical system* Millions 
upon millions of packages are prepared, stored, shipped, rerouted, 
received, andopened through processors, wholesalers, and retailors 
in warehouses, trucks, trains, and stores* The efficiency of the 
system depends partly upon how easily these packages can &e handled 
and stacked* 
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Although the benefits of modular packaging (a limited number 
of uniform sizes and shapes) to the total productivity of the sys* 
tern have been known for years, there is still no uniformity in sec- 
ondary packaging* Attaining this modularization, however, requires 
everyone to make the switch at the same time; no one player can 
change the sys$enT alone. Industry is seeking a way to work to- 
gether to make the change, 

A similar opportunity to make handling more efficient lies in 
a relatively simple technological change m Jthe pallets that are 
used to ship perishables. The Center, in cooperation with the 
California Grape and Tree Fruit League, tested a new method of" 
shipping produce. It involves using semirigid (plastic paper com- 
posite) "slip sheets" for storing cartons. They would replace 
hardwood pallets, which are heavy (adding up to 600 pounds of dead 
weight per truck load), bulky (one pallet occupies as much space 
as 50 slip, sheets), and must be stored by the receiver and then 
restvipped to the sender at substantial cost. Using slip sheets 
would save an estimated $120 to $140 per trailer in transport 
costs. Again, however /innovations of this sort, to be effective, 
must be accepted by growers, shippers, distributors, and food 
chains, , Several reports from the Center have emphasized tfee need 
for mutual acceptance and simultaneous application of technologi- 
cal change in feod distribution, but it is apparent that concerted 
action requires ^orttinued Government encouragement and enlight- 
ened .support, y ^ 

Development and Oiffusion of Innovation t 

Among the barriers to a faster pace of technological change 
in food distribution- is the inability of individual firms to de- 
velop new technologies that might improve their efficiency and 
communicate to research engineers what, the needs of the industry 
are. To bridge this gap, the Center, in'cooperation with MIT and 
the University of Southern California, sponsored the Technology 
Applied to the Food Industry Program (TAFI), Thi&^was a series 
of meetings in which food store operators explained their tech- 
nological needs in materials handling, information processing, 
food processing, refrigeration, energy use, and sanitation to re- 
search engineers from more advanced iQdustries, ^ 

The engineers suggested innovations ttjat might fill these 
needs; the list included new cutting methods (such as a laser beam 
to reduce waste in cutting operations), a simpler refrigeration 
system, and devices jto reduce pilferage, among other improvements. 
This program represented a brief experiment in overcoming some of 
the risk of market failure that is inherent in the complex process 



72 



technological Innovation, because ittakes so long*, for a new r 
hnology to, be developed and to pay off* 

_ "^Another significan^commuriicatior^gap was fpund *in the dis- 
semination of research reports of the Agriculture Marketing Re- 
7 search* Institute of the U*S* Department of .Agricul ture* A study 
^ftf^the Center reported that a substantial proportion of potential 
z^jjsers of the Institute's research are not fully aware that the re- 
^search results are available and that many who do know are^skepti- 

/ "cdl toward, or ill equipped to implemetfl^these results* * . ^ 

t 1 • 

» t * 

* ^ ■ S 

t r > t 

' Inner City Food Distribution * * ' 
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j - One disturbing result of local productivity problems has been 
* rf yje closings of supermarkets ,wlthfh/ur6arrlireas* Unable io devise 
.wthods to deliver food efficiently in these areas, stojres have 
fc * raised priced to the point of public outcry, lost money, or placed 
the ij; investments elsewhere*' Most'often the last option i*s Chosen, 
j^end_ stores are closiag where theyare needed* - r x 

/ -lri,a.~fey locations^, *however^ local commurrities, governments, 
and iretail „f1 rmi fcave established*different, i^re "'productive ar- r 
vrangements for iirban conditions; The Center "6steia conference 
" to allow other»1opa1 governments, firms, an^commuWty groups to , 
hear the experiences of cities {Los Angeles, Chicago, Wa^hingtorf, 
DfC* , arfd- New York "City) th^t have ex^imented wjth new methods 
> for providing gfocenes to inner^ty residents- * ' 

* . ■ . » COALMINING *<<*-' '. , . "/ 

" ^ k — * * ' * - j 

+ The coalmining r(rdustry |n\the United States*! s ?n a^untque 1 
ptfsritfpn* it is a reviving j^ustry. The tndis f try's output /( bitu- 
minous and anthracite) amounted^to 695"1&il]ion*tonsf in 1977^-£bout 
18' percent of world production, and *the largest output *in .tihe post- 
war period^ («$ee"thart 13); In 4 195<J; there were 9,4O04jpinej£, and 
. by 1973^, there were less thanj6/,O0Q,^ bift now the numbed hp cljmbed 
agfrin, ?ta 6,-506** ^jddenly, coal has become a cornersty?ne ofthe 
U*$* energy posi ticmC/ Approximately 9Q percent of all U^$. Energy 
reserves arj^aftal* To meet expectations of various energy plans, 
paa1'j>rodMpxib^ wouTdHi^ve to nearly double during t the/ne?Jt 16 
•years* \ * * / 

*r < - The industry employs almost a quarter of million workers, 
and it fs/a major -$ounce^of ^empT^yment i-n Appal achi Although 
♦ UfldecgrounVmintng ha** beenrthis tratlitionaf method/of producing ^ 
coa.l; surf mining riow actOQnts, WneaVly 60 percerrt pf [jro- H 
Ruction* Coal minitjg js a hi g^fy t unionized t ac"tiy.ity, and ttie ■ * 



Industry has" a history of frequent, and sometimes violent, wildcat 
strikes. ' 



Chart 13°- ' * 

Coal Mining: Ptftput Per Production Worker-Hour and Belated Data, 1950-77 
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Productivity in Coal Mining 



t ny li 



. Unfortunately--giv§n^our need for domestic energy sources— 
the^coal mini ng Industry, since 1969, has had an unusual record 
of productivity performance. It is orie-of the fewundustrjes in 
which productivity actually h*$ been dropping annuaHy since 1969. 
Th'is decline is the result of several factors: ' 
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• stringent n£w health, safety and environmental 
regulations 1 1 ' 

* ijabor-management problems that have lead to repeated 
, strikes j 

> a .shortage of experienced workers, Managers, and 
technicians - * > \ ■ , 

* • changes in ore grade arid. operating conditions 
t a slow r*ate of adoption of new technology , 

* ► ' * * 

Our ability to improve coal mining productivity, is critical, 
not- only because we need to lower our dependence on imported oil, 
but also .because the mohe dependent we are on coal, tJhe greater the 
impact, ^ow productivity will "have op inflation, ®* . i 

• The coal energy systefo is a, complex one* Coal must t3fe\mined v , 
processed, transported, and transformed into energy by a burner of 
some sort** At this time, there is no element of the system ttfat* K 
is particularly efficient: *' ' , % 

t ■ . '» 

—Productivity at the mining/end is inhibited currently, by a short- 
age Of jjcjlLsd Slipftrvi^r^hy jnng- J^hrit^^^^P nt^COmfflUJCLl C_2t _ 

t ionss by' mine Tafety'and : environmentar'regulat ions, which re- 
strict operations; and by continuously changing conditions for 
extracting coal from a qine, « , * * 

w / * * 

■ - # 

.--The transportation of minedxoal depends*upon aVi unreliable rail 
systefTt Afld a mostly .nonexistent slurry pipeline network* thfe 
railroads, in the midst of existing problems in using their 
equipment/efficiently, wer6 caught shq^t j£f hopper cars fco^ffieet. 
, 'the sudden, demands for -transporting more/coal* Slurry pipelines. 
* sound efficient on paper, but the environmental and capital Mst 
questions they raise have oot yet been ahswened* \ 
- *fc ■ . * * ' 

-^ft*the utilization*endi 'ciwl^is only usefuKtf it^can be burned; 

Industry, for ye^rs, has built equipment to burn oil; now this. 
4 equipment mu'it be converted or replaced in order, to use coal* 
# ' This changeover is an e^ensive task, which cannot be completed 
rapidly, * • ^ ^ 

■ # ■ 

- * 8uil£*ntf a highly productive co^l energy systgm will require*"* 
^ a major efrfort by Government and others to understand the particu- 
lar nuances" of that system and.t;hen to develop a comprehensive plan 
fpr; improving productivity at all<£^tges, ' 



**** - ^ 

Importance of Bette^ommuni^cation A 



' * The Center hasfiffifrslld fts activitiesat the level of^nine op* 
erations, in which prodsctiyify [actually has <^clined* Cooperative 



discussion with managers and union officials has made it clear 
that thepcimary need at the present time is for improved communi- 
cations throughout the -industry; the paralyzyig strikes of 1977- 
78 bear dramatic witness to this conclusion, - 

Coal mining is not a v£ry stable process: 'the activities at 
each mine are 'different *from those of tfther mines, and, they change 
daily, CoVl extraction. is directed by a very sensitive set of 
-communications. The system must be able to respond effectively, 
.to the changing depth and quality of poal in the, mine and the con- 
ditions forbringing it out, .This set of communications determines 
both the safety and the efficiency of the process as miners, use 
their skills and the available technology to mine coal. 

Communication is also # essential to .improving this process, 
ani today, communications within the system are not very good, 
.The Center has sponsored twG programs to try to help improve 
them— on# in the West (Utah) and one in the East (Pennsylvania/ * 
West Virginia), These programs are designed to generate produc- 
tive ty_jm]3royM^ of Individual mine opera-* 
tipns^and expand them through the industry,! The topics range 
from the tecjjnic.af elements of extraction, tojpie training of new 
mine workers^ to living conditions in mining communi ties>- 

Findin^flwiys to enlist all participants in the coal industry ■ 
in making coar mining more efficient j s a local /regional - issue. 
The Center has found that effective* problem solving at Xhe local 
lev^l, with the partici&ation^of labor, management, and Government, 
can help produce the changes necessary to improve productivity in 
the coal industry* . ^ 

T / ■ , ' xf + 

>> AlfiUHES « 

The. airlines industry has been among the country's top per- 
formers in. its productivity growth. As Chart* 14 shows> hpwetfcr, 
the rate of improvement has leveled off in recent years. In 1976," 
the Center'^ Transportation Committee selected'a task force com* 
posed of representatives of management, lat>or, and Government to. 
ffhd reasons, and passible remedies, for this decline. The task ♦ 
foVce identified several factors that affect airl ine productivity: 
air traffic control systems, airport design, general u$^ of air 
traffic facilities, sharing of e<jui pment and farcilitiies, intra- 
iflduspry coordination and communicatiorr, labor-management commufli- 
catf^ns, capftal investment and R* &*b,,jadmirvistrative> services, 
and route* aw^rd procedures and. rulemaking/ ; 



Chart 14 



Air Transportation: Output Per Employe^ and Related Data, 1950-77 
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The task force first turned its close attention to' improving 
revenue accounting ^procedures. Revenue accounting records the 
Virility to, provide transportation whpn tickets are sold, books 
M^nues when transportation is- provided, and settles revenue shar- 
' iriBuetween airljoes w^en more Jhan one line is used for a trip, 
TJiTs is an important function within the airlines; the 2-5 Air Trans- 
portation Association carriers employ 4,100 people for this purpose 
and handlje an average, of %Z million- tickets a month. The Eost of 



this function is increasing as the rapid growth in traffic volume 
'compounds the complexities of the system and as the Civil Aeronau- 
tics Board expands its reporting requirements. The task force 
~4wnd that revenue accounting productivity could be improved in 
smeral ways; 

—Reduce the size of the 10-percent sample (approximately 30*7 
million coupons) that must>be reported quarterly to the CAB for 
its passenger origin and destination survey* m 

—Improve sampling techniques so that all interline settlements 
can be made on the basis of samples;, this wouVd reduce tfte time 
required to audit, price, and bill *on-1ine and interline settle- 
ments, and improve the accuracy and speed of settlements* 

—Introduce a standardized online computer pricing system across 
the industry to speed up ticket pricing and allocate value by 
Segment; by increasing the accuracy and credibility of samples, 
smaller sample sizes could be used without loss of confidence* 

i ■ . 

■ * a 

--Improve tne fomat and t -p1iygrc?T standards- of ticke ts* -ijiconsis- 
tencies among tickets and illegible and. misplaced ticket entries 

" cause is much as 25 pfercent of the total ticket load to be re- 
jected by computers; these tickets must then be rerun or hand 
processed. Poor ticket stock and the red carbon backing also, 
irihibit efficient processing*.. h ' , 

—Introduce an independent interline settlement process, such as 
an airline clearinghouse, which would pennit greater use of 
sampling, computers, and automation, and el iminate/redundant 
auditing* 

* the task^force recommended that the Ecfiriomlcs^and Finance 
Council of tHe'AIr Transport Association, through -an industrywide 
■effort, pursue methods of achieving these gains* 



>> CONSTRUCTION « 

Productivity growth in the co*nstructi$nJndustry has a wide- 
spread effect oif the entire economy* It affects the cost of hous 
ing, and business and industrial plant expansion and therefore in- 
fluences the allocation of capital* Slow productivity g.roftth in 
the construction industry has long been a concern, The seasonal 
and cyclical nature of construction compounds the industries pro- 
ductivity problems, and economic pressures generated by inflation 
limit construction activity* whigh is particularly sensitive to 
high interest rates and rising land and materia^ costs* Mo simple 
answers ^o productivity implement have been found by industry or 



1 abor leader s ,* Trior has a list of cri tical i ssues emerg^e which can 
be addressed systematically* . 

Part of .the difficulty lies in the enormous size and diversity 
of. the industry: it employs 5*4 million workers and accounts for 10 6 
percent <9f- the gross national product^: but it is highly fragmented . 
among a multitude of contractors, construction firms, trade and pro- 
fessional associations, supply companies, labor organizations, and 
government regulators. The Center found that the industry's struc- 
ture, which hinders the transmission of new ideas, is one of the" 
most serious obstacles to improving construction productivity* The 
geographical dispersion of the industry limits lateral commy/iica- 
tfon, but even within a single geographical area* communication is 
discouraged because firms differ widely in size and character — from 
the three-4iouses-per-year builder to the power plant contractor* 
The separate professional interests of architects, engineers, law- 
yers* bankers, and the public officials, and the many distinct 
trades among construction craftsmen isolate people and ideas. Reg- 
ulatory issues regarding the environment and equal employment, super- 
projects, and". "merit" s hop 1 1 e ad to- a short t erm "polJ^y^aXj/tion^ 1 

rTrpersire ct iv e ^ -5 h ar pefiTrtg -a \ f f^fences^mong" tke\groups Tn the indus- 
try and obscuring longer term common interests* 

To explore the possibilities for greater cooperation, the Center 
met with representatives of labor* management, users, government, ^and 
designers to consider an agenda for productivity Improvement, These 
meetings and discussions led to the following conclusions; 

• The greatest potential for productivity improv^me 
lies not in the area of increased capital and teoh- 
no^ogy, but rather in the area of increased t cofimjuni- 

* cations and information: - * 

• To enhance the communication of productivity infor- 
mation, all elements of the industry r -management, 
J-aDon, designers, regulators, owners t financers, 
suppliers, and academics—should be invited to par- 
ticipate in" a search for exemplary construction 
practices. 

• The Federal Government' could help foster the creation 
■ of a central productivity forum that would provide the 

basis for siich a cooperative industry, undertaking^ 
' • The development of useful measurement techniques wpuld 
help identify common productivity problems* 

• Research and development a^d study of exemplary prac- 1 
tices are needed discover solutions to productivity J r 
-Solutions should be communicated to the industry at ■ 1 



mote increased cooperation among management, labor, \ 



large, especially at^the local level,/in order to pro- \ 

anaqe 
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owners, designers* regulators, and acadenric^, which 
would improve construction productivity. 

* ■ 

^ Measuring Productivity ' 

Because objective information about the factors t ha ^determine 
productivity could be the basts of meaningful discussions .of im- 
provement, the, Center concentrated on investigating various aspects 
of productivity measurement.. The concept of productivity, in con- 
struction is not only a quantitative measure of the number of employee-' 
hours per physical unit of output, it also measures the quality of 
. the workmanship. Construction productivity is influenced bjf design, * 
equipment* capital, and management, as well as labor effort and 
skill, 

i - s 

/ A study for the Center analyzed productivity measurement from 
15 different points of view, from the macroecondmy level to the 
construction site and operations level. At each levet, different 
measures are relevant, and each is useful for different purposes* 
mat nix of__jneas.ur^s- th£t was clev.eiop&xLfrovides a conceptual 

framework "for" clarifying the various types of measure 5~anff~tfi5tr " 

interrelationships. 

Anothef approach to understanding construction productivity 
used a compter simulation model to" analyze the relations of changes 
in the economy and changes in construction. The MIT National Model 
> helps, to trace the long growth wave of construction of capital plant 
bfeginnlng after World War II and now nearing a peak, If sufficient 
plant is*available to meet production needs, then capital construc- 
tion may fall* Lower demand, coupled with excess construction ca- 
pacity, may tend to lower .overall construction productivity. 

A third approach deals with analysis and measurement jof pro- 
ductivity in maintenance and repair work. In conjunction wi th the 
U.S. Air Force, the tenter is studying factors affecting produc- v 
^tivity in order to develop better methods of problem solvfflg for 
supervisors and foremen in this important function. - 1 , 

/ 

t e * 

Comprehensive Problem Solving * f 

* ■ 
The'construction industry needs to'develop not only a means to 
measure productivity but also a means to solve identifiable prob- 
lems. There is no central storehouse of shared information on ex- ^ 
Salary practices, solutions to specific productivity problems, 
or\current research#projects. 

. * 

> * . 80 

, ' . ■* ■ . . \. hh ' 



4 



For this reason, construction research and development appears ' 
to lag that "of other industries. Actually, each construction firm ' 
continually pioneers innovations of all kinds, and in" general, 
equipment, material, and technological innovations are developing 
faster tharf most companies can use them. 1 The lag is in process 
innovation— the spread of new ideas for improving the management 
and. means of construction. 

To encourage new ideas about how to increase research and de* 
velopment of construction processes, the Center sponsored, with MSF 
and manyothers, a 3-day conference on research applied to construc- 
tion productivity* The conference produced many suggestions for 
study areas, including 

# a resource allocation system to insure that fiate- 
r-i al s , Upor, anc financing f low in proper sequence 
and quanti ty 

# the interrelationship of design, owner interests, and 
laDOr 

# the impact on productivity of costs of all kinds, par- 
ticularly record keeping requ i r e m e nt s for, both intenvai- 

and 96vernrientaT' purposes 

t tne neec and the procedures for industry input into 
the regulatory process 

# the possibility of requiring an "impact 11 statement 
oefore new regulations are implemented - 

# job-site applications of research - • 

# predesign estimates, product efficiency, and contract 
constraints imposed E>y design 

# management control systems, management crganizatijon, 
. and incentives to improve productivity^ 

Creating an industry foruro to o/ersee pr^6ess innovation remains an 
unfinished task, / ^ * * 

The Center, working with the department of Civil Engineering 
at MIT, *is examining the feasibility of increasing information flows 
about performance at the job site. The concept, called \ coopera- 
tive contra! system, would more fjlly involve all construction par- 
ticipants In a feedt^adfc information network so that each, would havej* 
a clearer stake tn seeing apiob go well, Tlie potential for avoid- 
ing problems, for measuring progress* and for sharing'the rewards 
for improved performance is consideraDle, but managers may hesitate 
to measure their own productivity performance and to share with 
labor all productivity measures* In the competitive world of con- 
tract construction* such information is normally a closely guarded 
3ecrgt* v , 



Labor Management Cooperation 

Developing a better understanding of construction productivity 
may be useless unless the industry, particularly labor and manage- 
ment, is willing to cooperate to apply the new knowledge to improve 
performance; One Center project, a study on construction labor- 
management committees in six cities, has investigated the potential 
for such cooperation* Most of the participants in these committees 
strongly believe that the communication links they have forged have 
had substantial effect in improving construction productivity in 
their cities* "Bringing such examples of labor-management coopera- 
tion into the mainstream of industry discussion appears to be an 
important task and a step toward sharing the growing bocjy of exper- 
iences with cooperative efforts, * 
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AN AGENDA FOR NATIONAL ACTION 1 

««««««««««««««< 

- 

THE CENTER'S EXPERIENCE during the past 3 years in working with la- 
bor, management, governm^jit, and othef groups has provided a unique 
vantage point from which to view the paths toward higher productiv- 
ity. There are many obstacles along, the way and few short cuts, 
f>ut the potential rewards are great* We urgently need a national 
productivity effort which can help overcome some of^the problems 
and guide us toward the opportunities ahead* 'This national .effort 
should draw upon the contributions and experiences of all graups 
of society, a#d it should proceed on many fronts, for there is no' 
simple, dominant source of productivity growth* > 

The Center's Agenda for National Action suggests measures that 
could help improve the Nation's productivity performance* Carrying 
out these measures will require adjusting some of our present poli- 
cies toward technological innovation, capital requirement's, huma'p 
resources, government-business relationships, and other factor?*, * 
If new policies are to have practical results, however, they musi 
take into account the specific problems of individual industries* 1 ^ 

, The agenda that follows is not a priority list; rather, it iren 
izes the" areas that need attention now if we are to Reverse the \ 
present downward course of the rate of productivity improvement* \ 

\ . \ 

. » I. EXERCISE NATIONAL" LEADERSHIP « 

* * Sustaining a national effort to improve productivity perform- 
ance" requires leadership that onTy the Federal . Government oan sup- 
ply* Productivity^growth has been achieved primarily as a result 
of private initiatives t^ken for private economic benefit* In .our 
mixed and interdependent economy, however, few efforts are exclu- 
sively private; the Government plays an important supportive role*- 



setjting the frameworkTbr private enterprise, providing informa- 
tion, assisting research, encouraging capital investmeftt^and — 
funding education and training* 

Although our econonjy is designed to work primarily through , 
private actions, they cajftiot, in all cases, realize adequate gains 
for the Nation as a whole* Private incentives are not always ap- 
propriate or strong enough to accomplish national goals, and some- 
times the working of the private market is hampered or distorted 
by Government regulations and procedures* To see that the economy 
operates to benefit the entire Ration, we ne^/J policies—and ap- . 
propriate actions—to direct and suppl etnent private efforts* 



>»>ACTI0N PROPOSALS: 



Establish an independent organization as a focal point for produc- 
tivity improvement activities* This organization shoul d perform 

the following function? : ! 

j 

. • .Provide information about productivity-enhancing programs 
and the benefits of higher productivity, and inspire 
leaders in the private and public sectors to set Jiigher 
productivity as ah important goal; an informed and under- 
standing public is essential to rational decisionmaking* 
t Advise the Government on its policies affecting produc- 
tivity and — when national choices must be made— act as 
advocate for policies th^t will improve productivity* 

• Provide opportunities for representatives of labor, busi- 
ness, and all levels of government to discuss construc- 
tively problems in whipfi they have a common interest;* 
the purpose of the^se discussions should be to promote 
understanding and increase the possibility of coopera- 
tive actions* 

• Coordinate and act as clearinghouse for the many activi- * 
•ties of Feder^J agencies that affect productivity, and 

provide the public with a guide to these activities; * 
Federal efficiency requires that programs of different 
agencies [)e reinforcing rather than conflicting or ov£r~ 
"lapping and that the benefits of these programs be trans- * 
f erred to the private sector* : 

Support and reinforce newly emerging State an<j local counterpart 
efforts to seek productivity gains * 

.With the Rational Center's assistance and encouragement, pro- 
ductivity and quality of working life centers' and institutes have 
alrea(ty been established in Utah, Maryland, Massachusetts, Illinois, 



84 



Pennsylvania, and Arizona, and others are forming. These organ* 
Jz&tionsL provide .small business and labor- with information, tech- 
nical assistance, and training on ways to improve productivity 
and life on thejob, A national body, capable of providing con- 
tinued encouragement, support, and technical assistance, could en* 
h&nce the ability of local centers to contribute to community and 
> national goals, A network of State and local productivity centers 
would constitute a truly national movement that could help upgrade 
the performance of small* and middle-size enterprises throughout 
* the country, * 



>> Lb ASSIST INDUSTRYWIDE EFFORTS TO IMPROVE PRODUCTIVITV « 

Opportunities to make changes that willjmprove productivity 
differ from industry to Industry, Where these opportunities, Vie 
and how to act upon them can be b x est determined by peopl e— managers 
workers, suppliers, and customers—in eactrindustry; The Govern-, 
ment can provide a forum for their deliberations and assist them 
in solving problems. In many industries, Important opportunities 
_lle J^qikL -IftfiL a£h of -indlv-lxlu^l-^ac-ti-OA -and- require cooperation — 
among business, labor, and government. 

Productivity improvement programs cannot be developed by gov- 
ernment order, but tfie C^ntjer 1 s experience in acting as catalyst . 
for industry efforts has been encouraging. Mutual trust and 3 
climate for cooperative problem solving take time to emerge and 
reqOire knbwledgeaole assistance from a source in whom the parties 
have confidence, , 



»» ACTI0W PROPOSALS : . * 

Encourage formation^ on a voluntary basi_Sj, of industry-labor- 
government task forces in older, distressed, and endangered indus- 
tries to formulate comprehensive programs to address probl'ems 
.. underlying productivity growth . 

Coordinate ttiejieeds of these industrTes with existing Government 
programs that can provide assistance in particular aspects of an 
industry s productivity problems, 

r 

» III, ENCOURAGE UBOR-MANAGEMEflT COOPERATION « / 

There is increasing evidence that in-plant labor-management 
consultative committers, created through collective bargaining 
"agreements, can be. a useful mechanism for drawing on the ideas 
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and kqpwledge of the work force to improve the work environment; 
often this joint invol vement can produce gains in productive 
efficiency as well* The decision to undertake cooperative efforts 
must rest with a firm's or plant's management and workers* No 
outside force Can overcome the traditional fears and mistrust be- 
tween labor and management and impose a problem-solving approach 
to mutual concerns* 

The reasons for. adopting cooperative techniques seem to be 
mounting* The threat of foreign competition, interest in reducing 
absenteeism, grievances,, and strikes, and h the energy qrisis, en- 
courage interest in cooperation for mutual survival* Many unions 
and managers havte cooperated on such issues as training, alcoholism, 
safety and health, drug abuse, pensions, and retirement, but so far 
relatively few cooperate on work Improvement or quality of working 
life projects. Clearly, many more opportunities exist* The area 
for cooperat/on is Vast, but as yet it is largely unexplored, 

TheTederal Government plays a limited, but useful, role in 
try.ing to en courage greater cooperation between management and 
labor, ^It provides mediation and conciliation services, information 
a>id research. As an employer, itself, it has experimented on a 
fimlted'basis with quality of work life projects* 

>» >ACTI0H PROPOSALS : ^ 

l * 

Provide interested parties with information about labor-management 
cooperation and quality of workljfe Igjovfttiftns of merit and sup- 
port technical assistance artd trainirftTin mutual problem solving . 

This action would primarily be carried out by nonprofit pro- 
ductivity and quality of wfrrk^pg life centers through workshops, 
conferences, and publications* 

Encourage and support communitywide labor-management councils which 
have as an objective integrated educational and developmental, pro- 
grams for in-plant commrttees * \ 

Support research orf workers 1 , expectations, quality of working life , 
and emerging problems in the workplace * ~ 1 ~ *• 

This research. shoul d include empirical studies of absenteeism, 
shift work, and new arrangements of working hours* 

Issuefean explicit policy declaration on the importance of joint 
consultation and cooperation on the improvement of productivity 
and the. quality of working life * * 4 * \ 



aj|d knowledge of the work force to improve the work environment; 
often this joint involvement can produce gains in productive 
efficiency as well* The decision to undertake cooperative efforts 
must rest with a firm's or plant's management and workers* No 
outside -force c^ri overcome the traditional fears and mistrust be- 
tween labor a/id management and. impose a problem-solving approach 
to mutual concerns. . * 

The reasons for. .adopting cooperative techniques seem tp be 
mounting* The threat of foreign competition, interest in reducing 
absenteei srh , grievances,, and strikes, . and the energy qrisis, en- 
courage interest in cooperation for mutual survival* Many unions 
and managers have cooperated on such issues as training, alcoholism, 
'safety and health, drug abus^, pensions, and retirement, but so far 
relatively few cooperate on work improvement or quality of- working 
life projects* Clearly, many more opportunities exist* The arefa 
for cooperation is vast, but as yet it is largely unexplored* 

rThe Federal Government plays a limited, but useful, role in 
try.ing to en courage greater cooperation between management and 
labor* It provides mediation and conciliation services, information 
and research. As an employer, itself, it has experimented on a 
limited basis with quality of work life projects* 



>»>ACTI0N PROPOSALS; 



Provide interested parties with information about labor-management 
cooperation and quality of workllfe innovations of men t , and sup- 
port technical assistance and training in mutual groblem solving * 

This action would primarily b^ carried out by nonprofit pro- 
ductivity and quality *fcf forking life centers through workshops, 
conferences, and publications* 

Encourage and support communitywide labor-management councils which 
have as an objective integrated educational and developmental pro- 
grams for in-plant committees^ 

Support research on workers} 1 , expectations, quality of working life , 
and emerging problems in tljte workpl ace * ^ 7 

This research should include empirical 'studies of absenteeism, 
shift work, and new arrangements of f working hours* 

* ■ 
fesue an explicit policy declaration .on the Importance of joint 
consultation and cooperation on .the improvement of productivity 
and the .qua"! Hy of working life . ■ ■ 
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' Encourage, the graining of third parties who,, as educators* media- 
tors, sources of inf onuation^ and 1n other facilitator roles, can 
assist joint "committees to form and function effectively . 

Stud/, as an employfer, the feasibility, benefits, and problems of 
jomtjabor^management cooperation in Government; and tffst, as an 
example to the private sector, the concept of mutual effort to 
improve the quality of worklife * 



» IV, ENCOURAGE MANPOWER PLANNING « 

The climate for productivity improvement efforts could be en- 
hanced if higher productivity were n£ft seen as f a threat to job se- 
curity^ Although productivity improvement is often the enabling 
factor in a firm's competitiveness and long-run viability, em- 
ployees 1 ,fear of displacement, especially in periods of uncer- ■ 
tainty and in declining industries, is pervasive* v 

- Firms that plan for human adjustment to technological change 
can reduce personal hardship imd encourage cooperation, even though 
productivity increases* Manpower planning involves estimating fu- 
ture labor requirement and skill needs and developing programs for 
retraining, reassignment, and retirement of employees whose jobs 
are eliminated* Allowing employment levels to adjust by attrition 
can obviate the personal hardships, waste of human skills, and' 
cost to th H e econojuy that result from displacement and unemployment* 
Because firms benefit from productivity gains, they\$hould be en- 
couraged to use some of these gains to provide orderly adjustments 
for those who may be adversely affected* 



»>» ACTI0N PROPOSALS : 

Provide information on the costs and benefits of measures such 
as retraining, relocation, early retirement, severance pay, work 
sharing, and educational leave, which would cushion the individual 
impacts of productivity improvement * * 

Provide technical assistance to parties who wish to plan programs 
to stabilize long-run employment and to reduce seasonal and cycli- 
cal fluctuations in employment * 

Oevelop pleasures to coordinate private adjustment measures, such 
as supplementary unemployment Benefits and early retirement, with 
publ ic programs—unemployment, compensation and social security * 
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* tors/sources of information^ and in other facilitator roles, can 
assist joint 'committees to form an<j function Effectively *- 

♦ * L 

Study, as an employer, the feasibility, benefits, and problems of 
joint 1 abcf^management cooperation in Government; and test, as an 
example to the private sector, the concept of mutual effort to 
improve the quality of worklife * i 



» IV» ENCOURAGE MANPOWER PLANNING « 

The, climate for productivity improvement efforts qould be en- 
hanced if higher productivity were not seen as a threat to job s # e- 
cqrity* Althougtt productivity improvement is often the enabling 
factor in a firm's competitiveness and long-run viability, em- 
ployees' fear of displacement, especially in periods of uncer- 
tainty and in declining industries, is pervasive* \ 

Fifons that plan for human adjustment to technological change 
* can reduce personal hardship and encourage cooperation, even though 
productivity increases* Manpower planning involves estimating fu- 
ture labor requirements and skill negds and developing programs for 
retraining, reassignment, and retirement of employees whose jobs 
are eliminated* Allowing employment levels to adjust by attrition 
can obviate the personal hardships, waste of human skills, and* 
cost to the econoiny that result from displacement and unemployment* 
Because firms benefit from productivity gains, they'should be en- 
couraged to use some of these gains to provide orderly adjustments 
for those who may be adversely affected* 

*>>» A£T10M_ PROPOSALS : 

Provide information on the- costs and benefits of measures such 
as retraining, relocation, early xeti rement, severance pay, work % 
sharing, and educational leave, which would cushion the individual 
impacts of productivity improvement ^ ] : \ 

Provide technical assistance to parties who wish to plan programs 
to stabilize long-run employment and to reduce seasonal and cycli- 
cal fluctuations in employment * 

Develop measures to coordinate private adjustment measures, such 
as supplementary unemployment Benefits and early retirement, with 
public programs— unemployment compensation and social security * 
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Encourage training programs to redube i: any shprtlges of skilled 
technicians which could create bottlenecks irrthe diffusion jof new 
technology * * * 



" ' » V, FOSTER TECHNOLOGICAL IWW0V AT10H « 

"Concern about the productivity slowdown his renewed interest 
in measures to strengthen the advanc.e of Amerigan technology*. Dis- 
turbing signs of slippage in U*S* technological leadership have 
prompted increased Federal support of basic andxaRpl iedl R* & D, 
the formation of a Presidential Task Force for Domesrtfx^olicy Re- 
view oiv Industrial Innovation, and proposals for- a Cooperative 
Technology Program in the Department of Commerce to improve the 
inf.ratechnology of small, distressed industries. 

There is wide agreement that from the perspective of produc- 
tivity improvement a major bottleneck lies, not in the generation 
of new technol«g(y, but in its slow rate of "diffusion and implemen- 
tation throughout industry* There are serious shortcomings in the 
management of the technological innovation process by firms and by 
governments* Closer cooperation among industry, universities, and 
Government, better incentives to develop new ideas, and the foster- 
ing of Ipnger time perspectives for American managers could help 
encourage the adoption of technological innovations* ■ 
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>>» A&TI0N PROPOSALS : 

Encourage engineering schools, Government, and industry to coop- 
erate more closely through exchanges, conterences, workshops, 
internship$\vand training courses on advaffced* manufacturing* tech- 
nologies and the inn6vation process" * 

Assist equipment producers by gathering information about the 
market for innovative technology and user requirements for new 
technology * , . 

Require government procurement agencies to use, as'far as possible , 
specifications which*. would encourage technological innovation * 

Develop the concept of a technology demonstration center, not ^ 
connected with particular vendors, to train small firms'in manag- 
ing, justifying', programming, operating, and maintaining»automated 

equipment * \ * ~ 
* 

EncoUrage U*S* engineers and managers to capitalize on scientific 
and technological advances developed in other parts of the world 
through study tourS, translations, and plant visits * 
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» VI, SUPPORT IMCREASEO CAPITAL FORMATION « 



An increased rate of capital investment would promote economic 
recovery and Modernization and expansion of plant and equipment and 
help avoid the shortages of key materials that have hampered pro- 
duction in the past* Over the long run, a faster growth rate in 
the capital/labor ratio wtfuld bring about a higher rate of produc- 
tivity growth* * 

. ' ■ I 

.There are no clear explanations of why a low rate of capital 
investment persists and no broad consensus about measures to in- 
crease the rate of capital formation* There is agreement that the 
Administration's program,to reduce inflation and over-regulation 
could contribute to a better climate for investment, as could the 
Administration's proposals reduce the corporate tax rate, to make 
permaneot^^ 6 10 percent investment tax credit, and to liberalize 
depreciation allowances for small business* 



>>» ACTI0N PROPOSALS : 

Consider ways of accelerating depreciation on major innovative 
projects, such as allowing depreciation to start as soon as the 
investment is made and providing faster write-offs for first 
adopters . 

Encourage small venture capital enterprises, which have contrib- 
uted importantly to technological innovation ^ ^ 

Study whether employee stock ownership'plans can be better orga- t i 
nized to contribute to capital formation and productivity , v . * 

Stimulate productivity improvement in building construction!!^ 
other capital goods industries in order to help reduce the res- 
tive price of capital and thereby increase investment in various 
sectors of the economy , - 

>> VII. REFORM THE REGULATORY SYSTEM « 

Reducing the inhibiting effects of regulation on investment, 
innovation, and productivity, without diluting environmental, 
health, and other sound objectives, is now widely accepted as a . 
goal of public policy. In. some cases; deregulation, or less regu- 
lation, can free enterprise from unnecessary and outworn rules and 
increase competition. In most cases, regulatory reform could sim- 
plify compliance procedures. The overall costs.of regulation could 
probably be reduced v by a. greater awareness that the pace at which 
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regulations are applied partially determines the magnitude of the 
burden, * 

* ' * 

Executive Order 12044, a significant new direction in regu- 
latory-reform,, requires, "careful examination of alternative ap- 
proaches early in the decision-maWing process," antf the Regulatory 
Analysis Review Group helps to introduce productivity cortsidera- . 
tions in rulemaking. These initiatives could lead to the use of 
incentive systems that would reduce the costs and the productivity- 
inhibiting effects of regulation. 



»» ACTI0N PROPOSALS : > 

Develop' regulations in consultation with the parties who will be 
affected by them . 

Place greater emphasis on achievihg compliance through consul ta- ' * 
tion^ rather than through threats oMegal actioP . ~ 

: * V 

Improve the coordination of reporting requirements of regulatory ^ 
agencies, and reduce the number of overlapping jurisdictions ^ 
1 

Providefor Congressional review of regulatory standards on whic h 
no consensus among regulators, industry and the public can be 
reached after a reasonable length of time . 



» VIII. IMPROVE PUBLIC SECTOR MANAGEMENT «' 

** 1 * 

All levels of government needtbetter management if they sre 
to achieve productivity improvement. Raising public service pro- 
ductivity will reguire strong commitment from the top leaders of 
government to the goal*-tff efficiency, as well £s attractive incen- 
tives and rewards for performance and skill training* when account 
ability for productivity improvemlfit is fixed and, m$de an integral 
part of the management system, significant improvement can be 
achieved. * 



>»> ACTI0K PROPOSALS : ' 

Use the $80 bill ion intergovernmental grant system to encourage 
better management of federally assisted State and local programs . 

Expand the Federal Intergovernmental Personnel Program to improve 
managerial skills at^the Federal, State» and loca.1 levels of 
government . 

■ * 4 

9& 4 * 
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» VIII. IMPROVE PUBLIC SECTOR MANAGEMENT « 

■All levels of government need better hanigementjf they stre 
to achieve productivity improvement. Raidi ndf puW ic service pro* 
ductivity will require strong commi tmenjt^rrom the top leader! of 
government to the goal of efficiency, as well as, attractive incen- 
tives and rewards for performance and skill /training* When* account- 
ability for productivity improvement is^ixed and made an integral 
part of the management system, ,signi fi dint ^improvement can,be t 
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>»> ACTI0K PROPOSALS : ' 

Use the $80 billion intergovernmental gffifnt system to encourage 
better management of federally assi sted State and local programs ^ 

Expand thg Federal Intergovernmental Personnel Program to improve 
managerial skills at the Federal, Statef and local leve.ls of 
government . 
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Support modernization of financial and accounting systePS to deal 
more constructively with capital budgeting , : ~ 

Encourage labor-management cooperation in government througji joint 
councils to deal with productivity and quality of working life 
issues, T' ; ' " : 



» IX, IMPROVE PRODUCTIVITY MEASUREMENT « 

* Informed policymaking requires understanding the relevant / 
facts and the interrelationships among these .facts. Some of the » 
relevant facts about productivity, are unknown at present, and some 
are not very reliable. Our understanding -of productivity needs to 
be based an reliable and extensive quantitative measures of trends 
in the economy, in i ndtfstries,, and in plants, and on comparative 
data for other countries. The National Academy of Sciences' com- 
prehensive review of theconcepts, measures, and gaps in productiv- 
ity statistics will provide a basis for improving the factual under- 
standing upo'n which national productivity policy must be built. 



»» ACTI0N PROPOSALS : 

Develop a family of productivity measures, which would relate out~ 
Put to inputs of energy, materials, and capital* jjj addition~to 
labor . 

Measure productivity in services and other industries, such as 
State and local governments, that are not now covered by SLS pro- 
ductivity statistics , * 

Expand data on international comparisons of trends and levels of 
productivity to cover individual industries . 

Use workshops and publications to teach and encourage managers 
to measure productivity at the plant level in order to motivate 
productivity improvement and to monitor progress toward higher 
productivity . < 

>> X. CREATE AWARENESS OF THE IMPORTANCE OF PRODUCTIVITY « 



"All of. these actions the Center recommends are underway to 
some extent in the United States today.' They represent the begin- 
ning of changes that must take place if we expect our economic 
system to continue to deliver constant improvements in our quality 
of life. ' i ' 
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What is miss j ng from these embryoniG activitiesis a broad 
understanding j)f^tfte need for, and the interdependence of, sach 
action that affects productivity* The American economy is clearly 

\in need of goals—not goals for distributing the benefits/of a 
"healthy expanding economy! but goals for achieving thaV'^tate* 
These goals must emanate from management and l.abor leaders from 
'each industry antfc sector* Once establ ished,' these collective 

'goals will allow us to achieve a critical mass of activity in 
^ach of the ^Jenda area?'* 
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APPENDIX A. PRODUCTIVITY AND QUALITY $ WORKING LIFE .CENTERS' 
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Mr, John Cain - ! 
Director . *, - , \. . ■ V 

Office of Public Technology f 
206 Ross Hall / \ ' 
Auburn University ,„ 
Auburn AL 36830 
205/826-4731 . ' ' . 

Dr, ThoAas P. Fullmer v 
Executive Director ^ 
-Productivity Institute 
Col)ege of Business Administration 
Arizona^Sta'te* University :# 
Tempq, AZ 85281 - 
602/96^-9626/3331 ■ ♦ 

-Professor Louis E. Davis v 

Chairman , , 

Center for Quality of Working Life 

Institute for Industrial Relations 

Undersity of California 

40& Hi 1 gard Avenue * # 

Los Angeles, CA ^90024 

213/825-1095/6862 

f^ponaldG. Malcolm 
Dean,^ School of Business and , 
, Economics * 
Productivity Council - 

of the Southwest 
California'State University 
5151 -State University Drive 
Los Angeles, CA 90032 
213/224-2975 

,Mr,.O0mes N r Salapatas ' 
Actin<g. Director 

Miami New World productivity Center 

300 N.E. Second Avenue 

Roome 140Z 

Miami, FL 33101 

305/577-6800 



Mr, Rudy t, Yobs^ ^ , 
Executive Director*, - *j> 
Georgia Productivity ..fwrter '* 
Georgia Institute oi^Technology 
.Engineering Experiment* Station 
Atlanta GA i 30332 " 
404/894-3404 - • * ' 
*» * * ■ * 

Dr. Melvtn Rotbbaum - - 

Director # ■ ■ 

ILIR - QOality of Work^lrFfe v 

Program •„ ^ % ^; 
Waiverslty of Jllitioi-s 
W4,Easfc Armory Avenue. - # . 
Champaign^ IL 61820 . 
217/333-1482 * , • 

'Dr. Keith E,*MeKee - ' , , 1 
Director - . ♦ - 
The Manufacturing Productivity^ 

Center 
I ft Center" , 
Ten West 35th Street 
Chicago, IL 60616 
312/567-4800 



Df^ Edwin E. -01 son 
Coordinator 

Maryland Center for Productivity ^ 

and Quality of Work Center 
College of Business and Management, 
University of Maryland' -.",.* v 
College Park, MD 20742 . <; 
301/454-5451 

Dr, Michael J* Brower ? . * 
Executive Director * s 
Massachusetts Quality of- ' 

Work Life Center 
14 Beacon Street, Suite. 71? 
Boston; MA 02108 / - ' ' 
617/232-5438 . • * • . 



Mr. t Clarence Darrow 
Chairman, Productivity Committee 
American Institute of 
Industrial Engineers 
25 Technology Park 
Morcross, GA 30092 
404/449-0460 



Mr* Frank A* Seaver, 
Coordinator — \ T ■ 

Quality of WOrk Life, Program 
c/o Wayne State*Umy^r^ity 
Detroit, MI 48202 7T 
313/577^2409. < - V 
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APPENDIX B* PUBLICATIONS OF THE NATIONAL CENTER FOR PRODUCTIVITY 
AND QUALITY OF WORKING LIFE 



ANNUAL REPORTS 

Productivity in the thanqlng World of the 1980's: The Final Report 
of the National Center foj^oductivity and Quality of Work* 
ing life * 1978* Available from GPO* ; 

AnnuaKReport to the President antf'Congress of the National Center 
for Productivity and Quality of Working Life ," 1977* 
GPO #052-003-00519-1,' $3*25. 

Annual Report to the President and Congress of the National Center 
" for Productivity and Quality of Working Life * 1976* " 
GPO #052-003-0033b-8, $1.80, r 

Fourth Annual Report of the National Commission on^Productivity 
and Work quality , 1975* J3P0 #040-000-0034-7, $1*45* / 

Third Annual Report of the National Commission on Productivity * 
157^ GPO,"no stock number, $1*30* : 

Second Annual Report of the National Commission on Productivity * 
1973^ NTIS #PB263234/AS, $5*50* 

First Annual Report of the National Commission on Productivity * 
1972* NTIS #PB 263233, $5*50*, 



ECONOMIC BACKGROUND 

Productivity Growth: Purpose, Process, Prospects, and Policy * 
1978* Available from the Joint Economic Committee of, the 
Congress of the United States* 

Prepared by Dr. Solomon Fabricant and submitted as part of 
his testimony before the Joint Economic Committee of the Congress 
on June. 8, 1978* Provides an historical overview of productivity 
growth and fluctuations in theTJnited States, examines the process 
iiy which productivity changes-, and considers the prospect of pro- 
ductivity growth* Also discusses the broad range of policies for 
improving productivity and why national policies must allow for * 
the specific problems of individual 'industries* 



Note: GPO * Government Printing Office; NTIS j= National TechnicaV 
Information Service of the U*S> Department of Commerce* 
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APPENDIX B. PUBLICATIONS OF THE NATIONAL CENTER TOR PRODUCTIVITY • 
AND QUALITY OF WORKING LIFE 

ANNUAL REPORTS 

Productivity in the Changing World of the 1980' s; The Final Report 
of the National Center for Productivity and Quality of Work- 
ing Life , 197#, Available from GPO, 

Annual Report to the President and Congress of the National Center 
for Productivity and Quality of Working Life , 1977, 
GPO #052-003-00519-1, $3,25, 

Annual Report to the President and Congress of the National Center 
for Productivity and Quality of Working Life, 1976, 
m #052-003-00536-8, si, 66, ' 

Fourth Annual Report of tfhe National Commission on Productivity 
and Work Quality , 1975, GPO #040-000-0034-7, $1,45, 

Third Annual Report of the National Commission tin Productivity , 
1974, GPO, no stock number, $1,30, : 

Second Annual Report of tj>e National Commission on Productivity , 
1973: NTIS #PB263234/AS, $5,50, i 

First Annual Report of the National Commission on Productivity , 
WfZ. NTIS #PB 263233, $5,50, 

T * 



ECONOMIC BACKGROUND 

Productivity Growth: Purpose, Process, Prospects, and Policy , 
1978, Available from the Joint Economic Committee of the 
Congress of the United States, 

Prepared by Dr, Solomon Fabricant and submitted as part of 
his testimony before the Joint Economic Conmittee of the Congress 
on June 8, 1978, Provides an historical overview of productivity 
growth and fluctuations in the United States, examines the process 
"by which productivity changes, and considers the prospect of pro- 
ductivity growth, 'Also discusses the broad range of policies for 
improving productivity and why national policies must allow for - 
the specific problems of individual industries. 



Note: GPO * Government Printing Office; NTIS f National Technical 
Information Service of the U,S, Department of Commerce, 
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The Future of Productivity . 1977. GPO #052-003-00524-7, $3.00. 
A Summary of the.Future of Productivity . 1977. Also avail- 
able from GPO. ; " 

* * 

The outlook for productivity growth in the United States and 
abroad as seen by leading economists and productivity experts. 
Presents eight papers- (and summary) prepared for a conference 
sponsored by the National Center for Productivity, and, Quality ■ 
of Working Liftf, th$ Council on International Economic Policy, 
and the RANN Program of the National Science Foundation. 

A National Policy for Productivity Improvement , ,1975* Avail abl e 
from GPO, ; " % 

A statement by the National Commission *on Productivity and 
Work Quality on national productivity policy* Oesicjned to be the 
basis for future efforts of its successor, the National Center" 
for Productivity and Quality of Working Life, 

The Role-of Productivity in Controlling Inflation , 1974, NTIS 
« * #PB283891, 54,50, 

Study paper on the causes of current inflation. Includes a 
sector-by-sector analysis of the favorable impact of, i ncreased ■ 
productivity on rising prices and the general hrealth of the 
economy, ' , • • 

Conference on an Agenda for Economic Research on Productivity , 
1973, GPO #4000-00301,, $1,05, '■ ' 

Scholarly appraisals of what economic research can do to 
broaden knowledge of productivity measurement and growth and £f,- 
the impact of cyclical variation and. productivity change, Re- V * 
vJeys knowledge, major gaps, and research priorities^™ various 
areas. 



' GENERAL INFORMATION 

Directory of Productivity and Quality of Working life Centers , 
• 197a, Available from GPO, 

Lists U,S, productivity and quality of working life centers, 
with addresses, phone numbers, names of key staff, type of organ! 
nation, objectives, programs, publications, and other pertinent 
information, AVso lists names, addresses, and directors of forei 
productivity centers, ' . 
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Productivity: Information Resource Directory 1977* NTIS 
ffPB282745/AS, $6,00* 

Resources for productivity research* and sourc^ of/p<oduc- ; 
tivity aijd worklife information, including institutiW^ organiza- 
tion^ publications and bibliographies, research and tS&nical 
services, specialized guides, indexes and abstracts, automated 
data bases and services, and soirees of audiovisual aids. De- 
signed to assist labor, management, and-the public at large in 
the easy retrieval of this information; 

Productivity Centers^Around the World . 1975* AvailaDle from 
NTIS* 

Describes objectives, functions, and operations of major 
productivity centers, including members of the European Associa- 
tion of national Productivity Centers (Belgium, Bulgaria, 
Czechoslovakia, Denmark, France; West Germany , Greece, Hungary, 
Iceland, Ireland, Italy, Luxemburg, the^Jetherlands, Norway, 
Portugal, Spain, Turkey, and Yugoslavia) and South Africa* 
Suggests reasons for their continued -growth and influence* 



PUBLIC SECTOR 

Improving Productivity: A Self Audit and Guide for Federal 
Executives and Managers . 1978- Available from GPO- 

Handbook for Federal executives and managers on how to deal 
with productivity issues* Assumes an awareness of the necessity 
for and desire to achieve greater efficiency and effectiveness* 
Designed to help build productivity improvement into the manage- 
ment proc&s by helping managers to determine where they are, 
where they want to be, and how to get there* 

\ 

Total Performance Management: Some Pointers for Action , 1978* 
Available from GPO* 

Describes TPM, a method for measuring not only the produce 
tivity of public agencies in traditional, quantitative terms, but # 
also in terms of how satisfied employees are with their jobs and 
how satisfied citizens ^are with the services. public agencies pro- 
vide. TPM involves employees in a bottom-up effort to solve 
problems and eliminate shortcomings* The objective is a more 
eff^ptive work force which delivers better services to the [ 
communi ty* - { ■ ^ 
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Employee Attitudes and Productivity Differences Between the Public 
and Private Se'ctor . 1978. Ayail ableTf rom GPO. 

* 

A comparative analysis of public and private sector employee 
attitudes on factors affecting their work and the effectiveness 
of their organizations* Based on past demonstrations of the posi- 
tive .correlation between an employee's perception of an organiza- 
tion's performance and the actual performance of that organiza- 
tion* Identifies areas of potential Interest to public sector 
managers and employees* 



Improving Governmental Productivity: 
«&2-003-<S0352-8, J2*20* 



Case Studies* 1977* GPO 



* Case studies of diverse efforts by city, county, and State 
governments to improve productivity* Describes how some officials 
approached productivity improvement, found and/or organized their 
resources (people), and achieved or failed to achieve their ob- 
jectives In the complex envi ronmen^ of public services* 



Managing Inspections for Greater Productivity * 1^77* 
#052*003-00345-7, $1*40* * - 



GPO 



Offers inspection managers and analytical staff practical 
ideas which can be modified and adapted to specific local situa- 
tions and used in supplementing their own efforts at productivity 
improvement* 4 The report resulted from a conference on improving 
productivity in inspection services* 



Guide to Productivity Improvement Projects . 
#052-003-0018UI, $2*10* * 



1976* GPO 



Prepared by the International ,City Management Association* 
Demonstrates many and various approaches and techniques used by 
local governments to improve productivity* Organized by functions,, 
such as energy conservation^ general administration, inspections, 
parks and recreation, public safety, publ ic" works, etc* 

Employee Incentives to Improve State and Local Government 
Productivity 1975* GPO #052-003-00090,. $3*05* 

Describes different employee incentive programs use 
and local governments* Reviews a sampling of these pro 
offers guidelines on their implementation* 
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Labor-Management Committees in *bfte Publ ic Sector: Experiences of 
/ light Committees , 1975. Available from GPO./ : 

A guide to initiating 1 abor-management committees in the pub- 
lic/sector to improve employe.e morale and productivity. The eight 
joint committers which are described are in local governments and 
Federal agencies. ■ ' t 

Improving'Municipal Productivity: Uork Measurement for Better 
Management . , 1975. Available from GPO. 

An- aid for managers and staff analysts in understanding con- 
cepts and application of work measurement techniques. Described 
uses and benefits of these techniques in municipal functions and 
. illustrates how they have enhanced local government productivity. 

The Status of Productivity Measurement in State Government: An 
Initial Examination . *197^ MTIS #SHR0000422/LLC, 510.75. 

The first survey made of the perception of State budget offi- 
cers of productivity and effectiveness measures. Examines tfie ade- 
quacy of productivity information available regularly to puBlic 
officials. mJ y** ' 

So, Mr* Mayor. You Want to Improve Productivity . 1974. GPO 
#5203-00049, 41.25. ' 

Guidelines for the chief executive of any government entity 
for implementing a productivity improvement program. Covers union, 

* participation and public understanding. Describes an approach to 
ofrtaining and organizing £he analytical resources required to rea- 

* lize the full poterTttal of a productivity improvement program. 

Improving Municipal Productivity: The Detroit Refuse Collq^tTpn 
_ Incentive Plan . #PB283894, $4.50." 

Describes an experimental productivity bonus' system for sani* 
tation workers. The plan provides for sharing of the savings 
gained through productivity improvements betweenthf city and the 
empl oyees. 

. Improving Productivity in Solid Waste Collection: A Brief for 
Elected Officials . 1973. GPO #052-00081-4, $.50. 

How*elected officials can assess the productivity of resi- 
, dentfal solid^waste collection systems. Identifies improvement 
techniques tried in selected jurisdictions'. 
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Opportunities for Improving Productivity in Solid Waste Collec- 
ti on . 1973. Available from GPO. 

Report of the Solid Wasje Management. Advfsory Group* Iden- 
tifies comnron problems' affecting residential solid waste collec- 
tion systems and offers suggestions for improving and measuring 
the productivity of this functions 

Improving Police Productivity: A Brief for Elected Officials * 
1973* Available from. GPO* = 

Subtitled More for Your Law Enforcement Dollar , How elected 
.officials can assess the productivity of police services* Iden- 
tifies"improvement techniques tried in selected jurisdictions* 

Opportunities for Improving Productivity in Police Services * 
1973* MTIS #PB282030/AS, $6*00* \ 

* * 

Report of the Advisory Group op Productivity in Law Enforce* 
ment* 9 Identifies productivity-related issues within patrol, crime 
prevention, aftd human resources; explores the potential for more 
precise measures; and provides examples of improvement techniques* 

The Wingspread .Conference: Productivity in State* and Local 
. Government * 1973*" Available from UTIS* 

Identifies major barriers to improving productivity in State 
and local, government as viewed by 50 key governors, mayors, city 
■managers, and county executives*^ 

Improving Productivity and Productivity Measurement in Local * 
Governments* 1971* Available from GPO* ~ 

Wide variations in the basic ,costs of running local govern- 
ments indicate that some localities a % re using more effective methods 
than others to provide services* at lower costs* 



INDUSTRY 

Measuring Productivity in the Construction Industry * 1975* 
Available from GPO* 

* 

The views of influential industry, government, and 1 academic 
authorities* Isolates factor?, affecting productivity in various 
segments of/the construction 'Industry.* Suggests possible solu- 
tions to problems ftf measuring productivity in so diversified 
a sector of the economy*. * 
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Opportunities for Improving Productivity in Solid Haste Collec- 
tion * 1973* Available from GPO* : : 

Report of the Solid Wasfe Management. Advisory Group* Iden- 
tifies common problems' affecting residential solid waste collec- 
tion systems and offers suggestions for improving "and measuring 
the productivity of this function* 

Improving Police Productivity: A Brief for Elected Officials * 
1973* Available^from GPO* ■ 

Subtitled Wore for Your Law Enforcement Dollar * How elected 
■officials can' assess the productivity of police services* Iden- 
tifies improvement techniques tried in- selected jurisdictions* 

4 Opportunities for Improving Productivity in Police Services * 
' 1973* MTIS #PB28203Q/AS, $6*00* \ \ " 

Report of th£ Advisory Group on Productivity in Law Enforce* 
ment. 1 Identifies productivity-related issues within patrol, crime 
prevention, and human resources; expKtaes the potential for more 
preciselmeasures; and provides examples of improvement techniques* 

The Wingspread Conference: Productivity in State and Lacarl 
. Government *. 1973* Available from NTIS* 

Identifies major barriers to improving productivity in State 
^nd local government as viewed by 50 key governors, mayors, city 
managers, and County executives* 

" Improving, Productivity and Productivity Measurement in Local * 
Governments * ^ 1971* Available from GPO* 

Wide variations irt* the basic costs of running local govern- 
ments indicate that sdme localities are using more effective methods 
than others to provide services at lower cdsts* 
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Measuring Productivity in the Construction Industry , 
Available friom GPO* 



1975, 



^ The views of influential industry, government, and academic 
authorities* Isolates factors affecting productivity in. various 
segments of the construction industry* Suggests possible solu- ] 
tions to problems. of measuring productivity in so diversified 
a sector of the econony*' , ^ * 
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Keeping Railroads on Track . 1975. GPO #052-003-00079, $.55.' 

* ' 

Based on Improving Railroad Productivi ty » the firial report of 
the 4 Task Force on Railroad Productivity* Suggests innovations in 
corporate structures and freight handling procedures to improve, 
service and make the railroads riTn profitably without large infu- 
sions of new capital or public monies* 

/ 

Improving Railroad Productivity * 1973* NTIS #PB282980/AS, $12*50* 

' Final report of the Tasfc Force on Railroad productivity* Con- 
cerned with railroads as transporters of freight* Considers some 
actions the Federal Government might take*1n concert with the 
industry to make the Nation's railroads once more efficient, com- 
petitive, and profitable* 

Backhaul .in Food Oistributiori * ' 1975. Available from*GP0* 

Describes backhaul ing--permitting trucks to, carry profitable 
loads on return trips—which could eliminate waste an<^ increase 
productivity* Up to $.100 million in annual savings could accrue 
from more efficient scheduling of the trucks used to transport 
processed foods* 

• Productivity in the Food Inc^stry * 1973. Available from GPO* 

Summary of the r |Mrt by the Food Industry Task Force, Sug- 
gests that the many oflSrtunities for productivity increases' can 
be realized only through the concerted efforts of all segments of, 
the industry* 

Productivity in the Fishing Industries * 1973. Available from GPO* 

Based on the report by the t Seafood Panel of the Food Industry 
Task Force* Outlines barriers .to and opportunities for improving 
production and productivity of the y*S* fishing industry* 

4 % * 

TECHNOLOGY ANO MANAGEMENT 

Net/ Technologies and Training *in*Meta1working * 1978* Availabl e 
* from GPO. \ " 

Revfews the role of techno! ogieat factors and the training 
reguired to adapt to new technologies in metalworlcing, an'economi- 
cally critical area because of the metalworking sector's signifi- 
cance to other manufacturing industries; the apparent lag in in- 
troducing* numerically controlled machines in the United States; 




and potentially impressive productivi tygatirrs through a large- 
scale shift to newer technologies* Contains four case studies* 

Improving Productivity Through Industry and Cpjnpahy Measurement , ' 
Series 1 * 1975, Available from GPO, 

* r * 

Describes program in five companies chosen from different 
industries for diversity in size and tyge of operation* Covers 
how productivity efforts *were organized and what was accomplished. 

Improving Productivity Through Industry and Company Measurement , 
Series Z . 1976/ GPO #040-000-00372-0, $1,45, 

Includes papers given at a s^jninar for trade and professional 
association executives. Covers -productivi ty measurement in com- 
panies, industries, warehousing, and research. Also describes a 
Canadian experiences- 



REGULATION * ^ 

The Uniform Tire Grading System: A Case Study of the Government 
Regulatory Process , 1?78, Available from GPO, 

Describes an apparent ,failufce of regulation to set tire qual- 
ity standards. Demonstrates how the same regulatory process worked 
quickly VmTeff^ctively whensafety was Involved but was unable to 
resolve the qual i ty i ssue. Suggests that the system breaks down ^ 
and adversely affects productivity ,when it attenpts to. deal with 
issues which do not merit regulation and industry effort. 

Synopsis of a Methodological Approach for; Use in Assessing Impact 
of Government Regulation of the Steel Industry , 1978, Avail- 
able from GPD, . * 



Describes the potential* benefits in reaching effective regu- 
latory decisions which could result from-a well-constructed indus- 
try ^tudy; provides insights into how previous studies tried to 
docrument the impact tff EPA, OSWA, -and other regulations on the / 
steel industry; and guggests^the criteria and requirements of a j 
sound methodology for an- i-ndu^try $tu4y* / 

■ / 
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LA Bflft -MANAGEMENT C OMMITTEES 

Starting a Labor-Management Committee in YouF Organization: Some 
- pQinters for Action . 1978* GPO #052-003-00559-0, $2*30* 

Guide for labor and management representatives- in establishing 
joint committees in plants and companies* Discusses how committees 
are formed to' foster greater cooperation through an open exchange 
of ideas outside tha format collective bargaining process and in a 
nonadversary environment* 



Establishing a Conmurii tywde Labor-Managernent Committee * 
GPO #052-003-00564-6, $1.70* 



1978* 



Guide for communities or geographical areas in establishing, 
labor-management committees or councils, to retain,- strengthen, 
and expand existing industry and bolster the employment base* 
'Describes experiences of selected communities in forming and 
operating such committees* 

* * 

• * * ■ 

Recent Initiatives in Labor-Management Cooperation . Volgmel, 
1976, MTIS #PB281704/AS, $6,00. Volume II, 1978, GPO 
<^052-003-QO554-9, $2.7bv . ■ * ' 

Based on case histories of labor-management committees and 
discussions from a series of conferences on recent initiatives* 
' Participating were workers ahd managers involved in cooperative' 
activities* Describes practical day-to-day experienced in start* 
ing committees ,and examines benefits frpm and problems associated 
with cooperative efforts* 

A Summary of the Role of Third Parties 'in Labo ^Management Coopera- 
tive Endeavors ^ 1978* GPO #052-QQ3-G0558 : l, $2*20* 

A review in "operational " terms of the evolving participation 
by independent third parties in cooperative endeavors, such as 
developing new programs, activities', pr practices, or in explor- 
ing future contract provisions* Describes how £Mrd parties can 
encourage a problem-sbTving process between, labor and management 
\which accommodates both parallel and opposing interests* 



Directory of Labor-Management Committees , Second Edition, 1978. 
GPO #052-003-00522-1, $4. 00". 

Describes 215 joint committees in companies, plants, indus- 
tries, geographical areas, the public sector, and those set up 

under the Scanlon f>lan or other gaifls^sharjng plans* Includes 
data ^on employers and unions, founding dates, contract obliga- 
tions,* and issues covered* Thre£ indexes—by type of committee, 
companies, anjd unions* % 

■ 
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A Plant-Wide Productivity Plan in Action 



rience with the Scanlon Plan* 



1975. 



Three Years of Expe* 
Available from GPO. 



* ^Describes .the Scanlon Plan andlits impact-on productivity at 
DeSato, Inc., a*large manufacturer Of paint, oyer a Jthree-year 
period. Results showed productivity gains as high as 41 percent, 
and high levels of satisfaction with the plan on the part of both 
management and workers-. Factors affecting worker acceptance Qf - 
the plan are analyzed. - 

Labor-Management Productivi ty Committees in- American Industry . 
. 1975. Available from GPO. ; 



Reviews the limited U.S. experience wi, 
committees in "dealing with production and 
Committees set up in the 1920' srand 193o's 

postwar experience with the Scanlon Plan and committees in govern- 
ment, .and recent initiatives f in 'basic s.teel , retail food, trucking, 
railroads, and otherVreas. 



h joint 1 abor-management 
lated problems. Traces 
the Worl^War II and * 



Labor-Management Committees in the Public Sector; 
. of Eight Committees . (See PUBLIC SECTOR , above 



Exp 
eTT 



eriftnces 



Employment Securftj and PTant Productivity Comm 
I Industry * 1974. Available fronrGPO. 



ittees in the Steel 



A presentation by I. W. Abel, former President, Urfrted Steel- 
workers of America, and former board member of the National Center 
for Productivity and Quality of Working Life. Describes labor and 
management experiences in the steel industry with the Employment 
Security and Plant Productivity Committees ?fthicfi raised produc- 
tivity Jevels and provided the foundation for the historic ExpeH 
mental Negotiating Agreement of 1973. 4 



, JOB SECURITY 
t — — — 

Productivity and Job Security; Case Studies of Continuing E^uca* 
* tion for Engineers, Technicians, and Managers ^ 1978. AJPO 
#052*803*00529-8, SI. 90. 



Three case studies involving IBM, Xerox, ajtd the Stayte of 
Pennsylvania. Traces the experiences of workers who .undergo coh- 
tinuing education and training related to the jobs they /do or 
are likely to do. Addresses problems of skill "-obsolescence" 
and the costs extracted in both humai^^/id economic tertffs. 
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Productivity and Job Security: Attrition—Benefits and Problems , 
1 19.77. GPO #052-063-60435-6. \ 

T[iree case studies on job security as a prerequisite to gain- 
ing employee cooperation When innovations for productivity in- 
creases are introduced. Cases include the attrition clause at- 
the New York Times Company, involving the. New York Typographical 
Union No. 6; craft- unification through labor-management coopera- 
tion in the Alcoa, Tennessee, facility of , the Aluminum Company of 
America, with the United Steelworkers of. America, Local 309; and 
the agreement between Huntington Alloys, Inc. and Local 40 of 
the United Steelworkers of America to replace an individual 
incentive system with a Scanlon-type companywide group incentive 
system. f& - . - * 

Productivity and Job Security: Retraining to Adapt to Technology 
cal Changed 1977. GPO, no stock number, $1.40. 

Five case studies on retraining as a means of protecting the' 
job security of-workers affected by technological change. Four 
of the studies deal with privately sponsored retraining; the fifth 
concerns retreainirfg in local government'. Cases include a fouhdry; 
the Wickliffe Mill of Westvaco, a major manufacturer of papei; and 
packaging,, with the United .Paperworkers International Union; the 
program of the Chicago Graphic Arts Institute, a joint employer- ' 
union operated training institution; the AlftCO Technical Institute 
of Baltimore welders program; and the training program for housing 
inspectors in Detroit and other cities. 

QUALITY OF WORKING LIFE 

Alternatives in the World of Work . 1976. Available from GPO. 

Highlights from Senate hearing's and a national conference on 
organizing work to improve the quality of working lifa and pro- 
ductivity. * The hearings were titled Changing Patterns of-Work 
in America, 1976. The conference was called Implementing Alter- 
native Work Patterns: Some Public and Private Sector Experiences 
wittwFlexible Working Hours and Part-Time Employment. 
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Productivity and Job Security: Attrition--Benefits-and Problems * 
1977, GPO #052-003-00435-6, ■ 3 : 

Three case studies on job securityas a prerequisite to gain 
ing employee cooperation when innovations for productivity in-, 
crease? are introduced* Cases include the attrition clause'at 
the ftew York Timefc Company, involving the. New York Typographies 
Union No* 6; craft unification through labor-management coopera- 
tion in the Alcoa, Tennessee, facility of the'Aluminum Company ,of 
America, *wUh the United Steelworkers of America, Local 309; and 
the agree/nent between Huntington Alloys, >Inc* and Local 40 of 
the United. Steelworkers of America toVeplace an individual 
incentive system with a Scanlon-type companywid£ group incentive 
s^tem* A* ■ ; ■ 

Productivity and Job Security^ Retraining to Adapt to Technology 
cal Change d 1977* GPO,/ no stock number, $1*40, 



Five .case studies pn retraining as a mean^ of protecti 
\ job security of porkers affeped ty technological* change, 
N)f the studies" deal with privately sponsored retraining; th 
concerns, retreainiri'g in local government* Cases ihciude a 
the Wickl iff e Mill of Westvaco, a major manufacturer of pap 
packaging, with the United -Paperworkers International Union 
program of tj^e Chicago Graphic Arts Institute, a joint empl 
union operated training institution; the AIRC0 Technical In 
'of Baltimore welders prsgr^m; and the training program for 
inspectors in Detroit ana other cities* 
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QUALITY OF WORKING LIFE 

AlteVnatives in the World of Work * 1976. Available frd^ GPO* 

■ i 

Highlights from Senate hearings and a national conference on- 
organizing work to iinprove the quality of working life and pro- 
ductivity* The hearings were titled Changing Patterns of Work 
in America, 1976* The conference was called Implementing Alter- 
native Work Patterns: Some Public and Private Sector Experiences 
with-Flexible^Working Hoursfand Part-Time Employment* 
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APPENDIX C- STUDIES, REPORTS, AND ARTICLES PREPARED FOR THE CENTER- 



studies and reports 
pubLic sector . 

Descriptive Information on Selective Fire Indicators* -1978* Pre- 
pared by the Denver Regional Council of Governments* 
* *« ' ' . 

Descriptive Infonriation on Selective Police Indicators* 1978* Pre- 
pared by the Denver Regional Council of Governments* 

Improving Productivity and Quality of Worklife in the Public Sector; 
Pioneering Initiatives in Labor-Management Cooperation*. A Sec- 
ond Report on "Project Network*" 1978* Prepared by the Manage 
jtent and Behavioral Science Center, The tfh^rton School, Univer- 
sity of Pennsyl^nia* 

Keeping Your Automotive Fleet on the Move, for Government Managers 
and Elected Officials, A Guide to Assessing Fleet Management 
and Maintenance Performance* 1978; . Prepared by John S* Thomas 
National Center for Productivity and Quality of Working Life* 

Marketing: A,Creat4ve Approach to Citizen Participation ^Govern- 
ment, A Report by the Public Sector Committer of the National 
Center for Productivity and Quality of' Working Life* 1977* 

A National Policy for Productivity Improvement irr State and Local 
Governments, A Statement by the Public Sector Committee of the 
v Nat fond V "Stent er for Productivity and Quality of Workirtg^Hfe* 
1976* ( m 

Performance Measurement for North Carolina Cojnmunf ties, Volume One, 
Fire Protection* 197-8* Prepared by the Research Triangle In* 
* . stitute and-the N*C* Department of Natural Resources and Cont- 
% munity Developoient—Community Assistance Division* 

Performance Measureme/it for North Carolina Communities, Volume Two, 
Criminal Justice. 1978* Prepared by the Research Triangle In- 
stitute and the N*C t Department of Natural Resources and Cont- 
munity Development--Community Assistance Divisipn* 



Note; Studies and reports are available from NTIS (U*S* Department 
of Commerce National Technical Information Center) 
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Performance Measurement for North'Carolina Communitie* Volume "Three* 
Street Maintenance; 1978* Prepared by the Research Triangle 
Institute and the N*C* Departments NaturaV'Resources arid Com- 
munity Development—Community Assistance Division* '* 

Performance Measurement for North Carolina Communities, Vplufne^Foar, 
Solid Waste Collection,* 1978,- Prepared by the Research Tri- 
angle Institute and the N*C* Department of Natural Resources 
and Community Developmey^-Commuoity Assistance Division* 

Performance Workshops on Fi re, \ Police*, Sanitation, Roadways, Child 
Health Services, 1978* Prepared by the Council on Municipal 
Performance-* ' ^ 

Problems\of State and Local -Government Productivity. Improvement and • 
the Federal Assistance* Pro^-ams* 1927* Prepared the Na- .* 
tional Center for Productivity an^ Quality of Working'Life* 

Processed Data on Management Irtdjcators'. 1978* PrepaVed by the 
Denver Regional Council vf Governments, 

** .* * 

Productive labile Kanagemept* 1976* ✓Prepared* by Chauncey BeH arid 
Associates', Inc* * *• : ' / ; 

Productivity'lmprovement jri Federal- Field inspection Services* 

^ 1978* Prepared by Productivity Management Associates, Inc* 

• * * . * 

Productivity Improvement in Federal Grant and Loan Administration 

Activities* 197*8* \* Prep a rftftby* Product iVky Management. Assoc 1- 

ates, Inc* , • 

■ \ / " * * * 

Project Network, the First' Netwgrk Conference I 1978* Prepared by 
tbe Management and Behaviors! Scienge. "Center, The~Wharton« 
School, University of Pennsylvania* * s 

• ' - . ' \ * ' 

Report -on th e- Subcommittee, on *Put>fic Employees of the PGbl 1c* Sector 

Committee ;of.. the National Center for Productivity and QOality 

* ' of Working Life* 19/6V 

' , * 

"^pu Wouldn't BeVieve What, We Had to Go Through.'..," for Government 

* Managers and Elected, Officials, A Guide to Assessing Relation- 
ships with Citizens, Prototype Self-Assessment Guide, 1978. 

. ' Prepared by Chauncey Bell and Associates, Inc. 
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INDUSTRY 

Analysis of Critical Issues in the U*Sy Shipbuilding Industry* 
1978/ Prepared by Pu0h-Roberts Associates, Inc* 

Construction Industry Productivity Forum/Workshop, FinalReport* 
1978* Prepared by Kellogg Corporation, 

Cooperative Control Systems for' Improving Construction Productivity* 
'1978;* Prepared by Department 'of Ci,vil Engineering, School of 
Engineering, Massachusetts Institute of Technology* 

Data'for Measuring Production, Employment and Productivity in the 
Men's" Jail ored Clothing Industry, Final Report* 1978; Pre- 
pared 1 \y Kramer Associates, Inc* 

Incentives', Creative Leadership, and Capital Investment Increase „ 
Steel Foundry's Productivity* v 1978° Prepared by the National 
Center for Productivity and Quality of Working Life* * w 

Perceived Impact of Federal Laws and/or Regulations on- Product! vity 
Innovation in^the Food Distribution. Industry, A Fact Finding 
Study* 1978*" Prepared by Donald J* Bowersox and Robert M* 
Monczka. < * n - 

Study to Identify Attitudes of the Food Distribution Sector Relat- 
ing to Distribution Research by the USDA* 1978* Prepared by 
Walter FrederickTriedman and Co*, Inc* 

Use of Automated Identification Technology by a Food Products Manu- 
facturer and a Durables Distributor The Standard Shipping 
Container Symbol and Grocery Distribution* 1978* Prepared by 
Distribution Codes, Inc* 



CAPITAL ' 

^ Preliminary Assessment of Capital Formation Issues (Aluminum. Chenv 

icals, Electric Utilities, Paper and Allied Products, Steel)* 

1978* Prepared by Management Analysis Center, Inc* 



TECHNOLOGY 

>, * 

A Cross Country Comparison of Public Policy and Technological Inno- 
vation: A Brief Overview. 1978. Prepared by Arthur Gerstenf eld, 
Department of Management, Worcester Polytechnic institute. 
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INDUSTRY 

'\ 

Analysis of Critical Issues in the U*Sy, Shipbuilding Industry* 
1978* Prepared by Pugh-Roberts Associates, Inc* 

Construction Industry Productivity" Forum/Workshop, Final Report* . 
1978* Prepared by Kellogg Corporation* 

Cooperative Control Systems 'for' Improvi ng Construction Productivity* 
* 1978; ' Prepared by Department 'of Ciyi 1 Engineering, School of 
Engineering, Massachusetts Institute of technology* 

Data for Measuring Production, Employment and' Productivity in the 
Hen's'Jailored Clothing Industry, Final Report* 1978* Pre- 
parecf'by Kramer Associates, Inc* 

Incentive?) Creative Leadership, and Capital investment Increase . 
Steel Foundry 1 s Productivity* 1978 ^ Prepared fey the National 
* Center for Productivity and Quality of Working Life* \ la 

Perceived Impact of Federal Laws and/or Regulations on'^Productivity 
Innovatjort in, the Food Distribution Jndustry, A Fact Finding 
Study* 1978* Prepared by Donald J* Bowersox and Robert M, 
Monczka* < \ * , 

Study to Identify Attitudes of the Food Distribution Sector Relat- 
ing to Distribution Research by the USDA* 1978* Prepared by 
Walter Frederick "Friedman and Co*, Inc* 

- *> 

*\y ' 

Use of Automated Identification. Technology by a Food Products Manu- 
facturer and a Durabl&s Distributors The Standard Shipping , 
Container Symbol and Grocery Distribution* 1978* Prepared by 
Distribution Codes, Inc* 



CAPWAL , * 

Preliminary Assessment of Capital Formation Issues {Aluminum, Chem- 

icals, Electric Utilities, Paper and Allted Products, Steel). 

' 1978*, Prepared by Management Analyses C£hter, Inc* 



TECHNOLOGY 



A Cross Country Comparison of Public Policy and Technological Inno-^ 
vation: A Brief Overviev/* 1978* fVepaned by Arthur Gerstenfeld, 
Department of Management, Worcester Polytechnic Institute* 



C-3 

4 

1U 



Flexible Manufacturing Systems in the Federal Republic of Germany * , 
(BRD)* 1977, Prepared by G* K, Hutchinson, Management Re- *J 
search Center, University of Wisconsin* 

"Flexible'Manufacturing Systems in the German Democratic. Republic 
(DDR)* 1977* Prepared by G* K* Hutchinson, Management Re- 
search Center, University of Wisconsin* 

Flexible Manufacturing Systems in T Japan* 1977 * Prepared by G* K*- 
Hutchinson, Management Research Center, University of Wisconsin* 

Formulating Public Policy to'lmprove Productivity Through Technolog- * 
ical Innovation* 1977 * Prepared by Robert W, House, Robert T* 
Nash, and Robert S* Goodrich, Technology and Public Policy Pro- 
gram., School of Engineering, Vanderbilt University* 

Improving* Industrial Productivity aad Technological Capabilities: 
Needs, Problems antf Suggested Policies* ,*J^8* Prepared by-, 
Bela Gold, Research Program in Industrial Economics, Case West- 
ern Reserve University* 

Industry-University Conference on Productivity .Improvement, Provo, 
Utah* 1973* Prepared by Arthur Gould, Lehigh University* 

Machinery Manufacturer Improves Prodyctivity Through Group Technol- 
ogy* 1978* Prepared by the national Center for Productivity 
and Quality of Working Life* 

Productivity Improvement Through Enhanced Technological Innovation, 
A Policy Statement by the National Center for Productivity and 
Quality of Life* 1978* 

Report on NTH-Sintef, Trondheim, Norway, Site Visit* 1978* Pre- 
pared by G* -*f* Hutchinson, Management Research Center, Univer- 
sity of Wisconsin* * 

A Review of Critical Factors Affecting Technological Innovation and 
Some Policy Implications* 1978*, Prepared by Alok K* Chakrabarti 
apd Associates* , . 

Technological Innovation Position Paper* 1978* Prepared by James 0, 

Hlavacek, Graduate School of Business Administration, Rutgers 

University* 
* 

The Use of Numerical Control Technology in Small Metalworking Plants, 
Final Report* 1978* Prepared by I IT Research Institute. 
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REGULATION 

'A Methodological Approach for Use in Assessing Impact of Government 
, Regulation of the Steel Industry. 1977* Prepared by Policy 
Models, Inc* 

* m * 

Proceedi ngs* * *Nat,ional Conference on Regulatory R'eform* 1976* Pre- 
pared by the Center, for Policy Process and the National Center*' 
for Productivity apd Quality of Working Life* " 

) 

Private-Public Enterprise Creation; 
1978*. Prepared by the National Center for Productivity and 
Qual ity of Working Life* j • 



V 

Reducing Unemployment, Through 



MANAGEMENT AND EDUCATION / * 

/ 

All The Government We Pay For* 1977* Prepared by Chauncey Bell and 
Associates, Inc* 

Productivity for^Busi ness: An Instructional Program, Evaluation and 
Summary Report, 1978* .Prepared by Mary Ann,Sadlo, Niagara^ t j 
Comunity "Col lege* • 



LABOR -MANAGEMENT AND QUALITY OF WORKING LIFE , { 
_* ■* 

>^+nS3fUutional Views on the Quality of Working -Life* 197'7* Prepared 
by Nea^ Q* Herrick* 

Issues' and Trends in Income and Employment Security. 1978* Prepared 
by Clint Bourdon, Harvard Business School* 

Labor-Management Programs in the Construction Industry* 1978* Pre- 
pared by the National Center for Productivity and Quality of 
Working Life* 

Report on Union Issues and the Quality of Working Life* 1978* Pre- 
pared by* the Center for Quality of Working Life, Institute of 
Industrial Relations, University of California, Los Angeles. 

Symposium on "Work In America: , The Decade Ahead* u 1978* Cospon- 
sored by Work in America Institute, Inc* and the National Cen- 
ter for Productivity and Quality of Working Life. 
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' ' CENTER-SPONSORED PUBLICATIONS ' 

: * 

Enhancing Productivity in the'Public Sectar: Mm^r for Citizen 

Interest GrOtffrs * John M* Hemphill, Jr*, Boise. Urban Observato r y * 
m t 

Guide to Productivity Improvement Projects * After three Years of ^ 
Center funding, tbe International City Management Association 
now publishes the Gui<je on a self-supporting, -subscription- 
ba&4-s* 



"Improving Productivity for Better Service Oelivery: A View from 
the Council, Chamber*" Management Information Service Report * 
June 1976* International City Management Association* 

New Developments in Productivity Measurement * Forthcoming in 1978* 
National Bureau of Economic Research* ^ 

9 * t + 

Practical Management for Productivity * John R* Hinrichs* Forthcom- 
ing in 1978* Work in America Institute, Inc* 

Productivity in Local Government * Frederick O'R* Hayes* With sup- 
port from the Ford Foundation* 1977* 'Lexington Press* 

Public Productivity fteview *, 1976* Bibliography on public sector 
productivity compiled with help of Center staff* Center for* 
Productive Public Manag^ient, John Jay College of Criminal 
Justice* , — 

Municipal Innovations 9 , "The Municipal Price Index*" May 1976* N 
Management Information Service, International City Management 
Association* 



ARTICLES ' 

Batt, William L*- Jr* and Edgar Weinberg* "Labor-Management Coopera- 
tion Today*" Harvard Business Review * January-February 1978* 

Wayward, Nancy S* "The Productivity Challenge* 1 ' Public Administra - 
tion Review * September/October 1976* American Society for Pub* 
lie Administration* ^ 

9 

"The Productivity Challenge," in Current Issues in 



Public Adtoi n i s t r& t i o n , Frederick S. Lane, ecu 1978. St7 
Marti n s Press. 1 

"Tbe Productivity Challenge," in Management of Public 



Sector and Nonprofit Organizations . Curtis J. Tompkins and L. E. 
Grayson,* eds.- 1978. Holden-Oay, Inc." 
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_j and George Kuper. "The National Economy and Produc- 
tivity in Government. "* Public Administration Review . January/ 
February 1978. American Society for Public Administration. 



roduckivity:Improvement*in the Public Sector." 




State anqjiocal Government Finance and Financial Management : 
ATompendfum of Current Research . August 1978. Municipal - 
Finance Officers Association. 1 - j 1 

Kimzey, Charles H. and C* A. Anderson. "Engineering Education's Re- 
sponsibility for Improving Productivity." Engineering Education . 
November 1973. ' # ■ 

Kuper, George H. "Labor-Management Councils:', No One LPses." 
Defense Management Journal . April 1977. - t 

._ "Productivity: Washington Update 1977;" industrial 

Engineering / September 1977. 

__ "me quality of Working Life." Part of T, A Salute 

to American tforkeVs.* 1 Enterprise . September 1977. National 
Association of Manufacturers. * * . ' 

' "Gap Closing on U.S. Producti vity.i'^d* Among Na.- 

" ti ons." Professional Engineering . November/,l&77. ■■ : 

* & >\ ~ ' < ' 

"Developments in the Quality of Working Life." 

Labor Law Journal . December 1977. * " : ^ 

Pascale, Richard Tenner. "Zen and the Art of Management." Harvard 
Business Review . March-Apri ) 1978. 

Thomas, John S* "Demand Analysis: A Powerful Productivity Improve-^ 
ment Technique. 11 Public Productivity Review . Spring 1978. 1 / 
Center for Productive Public Management, John Jay College of/ 
* Crimi nal Justice. 

* 

"Government Accountability—For What?" Public Pro - 
ductivity Review . December 1975. Center for Productive Publ ic 
Management, John Jay College of Criminal Justice. 

Weinberg, E'dgar. "Labor-Management Cooperation: A Report on Recent 
Initiatives." . April 1976. Monthly Labor Review . U.S. O'epart- " 
ment of Ldbor. 

'_ "THe Federal Role in Improving Productivity." Pro -: 

fessional Engineer . AprHl 1977. 
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"Meeting the Productivity Challenge" (working title) 

, Spectrum . Forthcoming 1978, Institute of Electrical and Elec- 
tronics Engineers, * . 

Zajer, _ Robert . v "Majjaging Guaranteed Employment, " -Harvard Business 
Review. Hay-June 1978, * ' ~ ' ' = 



P 



* 1 
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APPENDIX D. BOARD OF DIRECTORS, FORMAL^ COMMITTEES, AND PANEL'S 



BOARD OF .DIRECTORS* , 

Nelson A. Rockefeller, Chairman* , ^1 
Vice President of the United States 

I . W. Abel 

President, United SteeVworkers of America 

Donald C. Burnham 
Director-Officer, Westinghouse Electric Corporation 

Berkeley G. Burrell 
President, National Business League 

Edward E. Carlson v - 

•Chairman and Chief Executive Officer, UAL, Inc. 

C L*. Dennis * 
International President-, Brotherhood of Railway, Airline, Steamship Clerks 
Freight Handlers, Express and Station Employees \ 

John T. Ounlop * t 

Professor, Harvard Business School 

Daniel J. Evans ' 
Governor of Washington 



Frank E. Fitzsimmons 
President, International Brotherhood of Teamsters 

+ i 

Gaylord Freeman 
Honorary Chairman, First National Bank of Chicago 

* Robert A. Georgfne 

President, Building and Construction Trades, AFL-CIO 

Andrew E. Gibson r 
President, Maher Terminals t 

James E. Holshouser, Jr. 
Governor of North Carolina 



*• Titles and affiliations are as of "January 20 , 1977, when the Bo^rd *of 
Directors resigned in accordance with Title II, Sec. 202(b)(1)(a) of 
Public Law 94*136. 

V 
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APPENDIX D. -80ARD OF DIRECTORS, FORMAL COMMITTEES, AND PANELS 



BOARD OF -DIRECTORS* 

Nelson A, Rockefeller, Chainpan 
Vice President of the United States • 

U W. Abel 

President, United Steelworkers of America 

Donald C. Burnham ( 
Director-Officer, Westinghouse Electric Corporation 



Chairman and Chief Executive Offiter, UAL, Inc, 

C, L* Dennis - 

International President, Brotherhood of Railway, Airline, Steamship Clerk 
Freight Handlers, Express and Station Employees ■ 

John T, Dunlop 

Professor, Harvard Business School 

* * 

Daniel J* Evans 
Governor of Washington 

Frank E, Fitzsimmons 
President, International Brotherhood of Teamsters 

F r b 

G^ylord Freeman 
Honorary Chairman, First Najtional Bank of Chicago 

Robert A, Georgine 

* President, Buildins and Construction Trades, AFL-CIO * 

A * 

Andrew E. Gibson 
President, Maher Terminals 

James E. Holshouser, Jr. ■ . 

Governor of North Carolina 



* Titles and affiliations are as of "January 20, .1977, when the Bo$rd of 
-Directors resigned in accordance with Title II, Sec. 202(b)(1)(a) of , „ 
Public Law 94-136. ' * 



Berkeley G. Burrell 
, President, National Business League 




Edward E. Carlson - 
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BOARD OF pIRECTORS (continued) 
Wayne L. Horvitz 

Chairman, Joint Labor/Management Cori^ittee of the Retail Food Industry 

J, Lape Kirkland ^ \ 
Secretary-Treasurer, AFL-CIO 

R* Heath Urry 

4 e Vice Chairman of the Board, United States Steel Corporation 

Bess Myerson t - 
Syndicated Columnist and Consumer Advocate 

Elliot U Richardson 
Secretary of Commerce 

Herbert S, Richey 

President and Chief Executive Officer, Valley Camp Coal (Jompany, and 
Chairman, United States Chamber of Commerce 

James F, Scearce *> T ' 

Director, Federal Mediation«and Conciliation Service 

L. Willi am Seidman 
Assistant to the President for Economic Affairs 

* > * * 

William E, Simon 
Secretary of the Treasury 

Will ianTJ. Usery, Jr. 
Secretary of Labor *i 

■ feeorge H, Kuper . 

Executive Director, National Center for Productivity and Quality of 
Working Life 



STEERING COMMITTEE OF THE CAPITAL AND TECHNOLOGY 
INDUSTRY - EDUCATION PROJECT 

, Donald C, Burnham, Chairman 

Director-Officer, Westinghouse Electric Corporation 

Professor Del K. Allen 1 * 

Supervisor, Computer Aided Manufacturing Lab,*Brigham Young University 

* * v 
Professor Clifton A* Anderson, P.E. 
Emeritus Head; Department of Industrial EAgifteenirig 
* North Carolina State University ■ * ^ 
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STEERING COMMITTEE OF THE CAPt^AL' AND TECHNOLOGY ' * , 

INDUSTRY - EDUCATION PftflJECT (continued) 

0. J, (Jack) Anderson 
General Manager, Wijson Concepts, Inc* 

— ^ - " * 

Ht Ford Dick-ie 

(Retired) Staff Executive, General Electric Corporation 

t t 

Profes#>r Robert B, Gaither \. 
CHSirmaia, Mechanical Engineering Department, University of Florida 

Professor Donald 'D, Glower / ' im K m 
Dean, College of Engineering* Ohio State University 

p'rofessor At Ft Goultf, P^E. 
Associate Dea*^ of ^igineerin^ 

College of Engineering and Physical Sciences^ Lehigh University 

Dale B. Hartman v . 
Director, Manufacturing Technology, Hughes Aircraft Company 

Alvin P. Lehnerd * \ 

Vice President, New Products R&D, Blacky Decker Manufacturing Company 

C. H, (Pete) Link % ' 

Executive Secretary and Genera^V Manager 
Computer Aided Manufacturing International, Inc* 

Carl Meacham * 
Special Assistant to. the Commissioner, Office of Education 

* > ' \ 

Edward E, Miller , * a 

* Senior Staff Engineer, 'Corporate Numerical Control Appliance 
Western Electric Company, Inc* / 

Professor Charles D^ Nash ; 
Chairman, Mechanical Engineering, University <>f Rhode Island 

Professor B, W. Niebel, P.E.. 
Head, Department of Industrial and Management Systems Engineering 
Pennsylvania State University , 

Professor James L. Riggs 
Department Head, Industrial and General Engineering 
Oregon State University 

Professor tfyron W* Saunders 
Dean of thp^Faculty 

School of Operating Research and Industrial Engineering s * 
Cornell University * - ' 
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STEERING COMMITTEE OF THE CAPITAL AND TECHNOLOGY ' 

INDUSTRY - EDUCATION PROJECT (continued) r - 

Professor William A. Smith, Jr. 

Department Head, Industrial Engineering » 
North Carolina State University 

Thomas H, Spencer - 
Manager, Manufacturing and Materials Development 
Caterpillar Tractor Company 

Professor Richard £/ Thomas s% "^ > * % 

Associate Dean 'of Engineering, Texas ASM University - ^ \ 

v • 

AIRLINE PRODUCTIVITY TASK FORCE 

George C* Eads, Cochairman 
Executive Director, Natiorial Commission on Supplies and Shortages 

Richard J* Ferris, CQChairman 
President, United Airlines, InC, * 

C. L. Denr^js 

President, Brotherhood of Railway, Airline, Steamship Clerks, Freight 
tendlers , 'Express and Station Employees 

Jeff Cochrane 

Acting Deputy Admi rwstrator, Federal Aviation Administration 

A. It Feldman „ # 

President', Frontier Airlines 

Arthur F. Keely , * 

" President and Chief Executive Officer, Western Air Lines 

John R. Meyer - , 

1907 Professor in Transportation, Logistics and -Distribution 
Harvard Business School 

' Captain John J, O'Donnell 

President, Air Line Pilots Association 

John Peterpaul 

General Vice President, International Association of Machinists 

John E . Steiner ' . 

Vice President, Technology and New Program Development 
- Boeing Company 
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PUBLIC SECTOR COMMITTEE * 

Daniel J. Evans, Chairman 
Governor of the Sta.te of Washington* 

Wayne Anderson 
Executive Director 

Advisory Commission on "Intergovernmental Relations 

* 

Thomas Bradley 

Mayor of Los Angeles (California) 

* 

Ruth Clusen 
President, League of Women Voters 

John D* R* Cole 
Director, BureaU of P*rsonnel Management Evaluation 
U#S* Civil Service Commission ^ 

James E* Holshouser 
Governor of the State of North Carolina 

Mark Keane 

Executive Director, International City Management Associat 

^Winfield M* Kelly, Jr. 

County Executive, Prince -Georges County, Maryland 

James E* Kunde 
Director of Urban Affairs', Kettering Foundation 

Phyllis Lamphere 
Seattle City Councilman (Washington) 

Patrick J* Lucey , ( 

Governor jof the State of Wisconsin v 



Marjorie Lynch** " * 

Undersecretary 

U*S* Department of Health, Education, .and Welfare r ^ 
* 

James F. Marshal 1 
Executive Director, Assembly of Governmental Employees 

William McClennan W 
President, Public Employees Department, AFL-CIO 



* Titles and affiliations are as of Jsnuary-20, 1977, 



** Deceased* 
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PUBLIC SECTOR COMMITTEE (e^tinuVd) 
Thomas Mpo<Jy / , r </ , 




jAssisi&nt Secretary 'for Administrative Services 
Florida Department of Health and Rehabil itative Services * 



Community Development Center, National Association of Counties 

r 

John Bt RMnelandep 

1 Undersecretary, Department pf Housing and Urban Development 

Bernard Rosen 
Professor, American University 

Former Executive Director, U*S* Civi X Service Commission 

, Elmer Staats 

Comptroller General of the United States-' 1 



Wayne Thompson 

Senior Vice President, Dayton-Hudson Corporation 

Reuben Valdez 
Speaker, Colorado State House of Representatives 

John G* Vepeman 

: Counselor to the Vice President of the United States 

Jerry Wurf t t 
President 

American Federation of State, County, and Municipal Employees 
Sam Zagoria 

Director, Labor-Management Relations Service of the U*S. Conference 



Chester Newland 
Director, Federal Execute Institute 




Jean Packard 1 



of Mayors 



SELF-ASSESSMENT GUIDELINES GROUP 



T 

Randolph Barney 



Chief of Police, Kettering, Ohio 



Loren Beck ley 



Chief Probation Officer, San Mateo County, California 
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SELlt ASSESSMENT GUIDELINES GROUP (continued) 

Jerry Coffman 
City Manager, East Lansingf, Michigan 

Joseph Curtis 

Commissioner for Human Services, New Rochelle, New York 

Jt Robert Dol an 
County Executive, Westchester County, New York 

* 

Samuel Finz c , - 

Deputy County Executive, Fairfax County, Virginia 

Donald Fisk 
Director} Office of Program Evaluation 
San Diego Counfy, California * 

El tsha Freedman 
City Manager,, Rochester, New York 

Earl ^Goodwin % : 
County Manager, San Bernardino County, California 

George Hansen 
Chief- of Police, Lincoln, Nebraska 

Tom Hoey 

Chief, Resource Management . Improvement Division 
District of Columbia 

Richard Hughes * 
Principal, Hughes, Heiss and Associates 

David Knapp - 
Assistant Director of Financial Management; San Diego, California 

Arlene Lotz • 
Djrector, Department of Human Resources, Dade County^ Florida 

Robert Lukens 
General Services Director, Washoe County, Nevada 

John Maclntyre ^ { 

County Manager, Washoe County, Nevada 

Barbara McDonald * * 
Assistant City Manager for Human Services, Alexandria, Virginia 

Donald Mclntyre 
CJty Manager, Pasadena, California 

'D-7 




13o 



SELF-ASSESSMENT GUIDfcUKES GROUP (continued) 

* & 

Arthur Mendonsa * v 
City Manager, Savannah, Georgia ft , * * 

Neil Peterson J ~ ' ' 

Director, Community Services, State of Washington 

Robert Ruhe ' " 

General Superintendent, Minneapolis Park and Recreation Board^ 
Minneapolis, Minnesota 

Frank Vaydik 

Director of Parks and Recreation, Kansas City, Missouri 

Donald Weinberg 
Personnel Director, Prince Georges County, Maryland 



NATIONAL RESEARCH COUNCIL PANEL TO REVIEW PRODUCTIVITY STATISTICS 

Albert Rees, Chairman 
IndustriaTRelations Section, Princeton University 

Rosanne Cole 

Manager, Department of Economic Research, IBM Corporation 

Edward Ft Deni son 
Brookings Institution 

Solomon Fabricant 
National Bureau of Economic Research 

John A, Frechtling 
Manager, Truck Marketing Research, Ford Motor Comparjy 

Robert J, Gordon 
Department of Economics, Northwestern University 

Paul Holland 

Senior Research Statistician, Education Testing Service y 

Benjamin F, King 
The Tuck School of 8usiness Administration, Dartmouth College 

G, S. Maddala 
Department of Economics, University of Florid* 

Hare L. Nerlove 
Department of Economics, Northwesten University 
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SELF-ASSESSMENT GUIDELINES GROUP (continued) • 

Arthur Mendonsa A * 
Gity Mana^r, Savannah, Georgia " , ^ - 

Neil Peterson - ' " - 
Director, Conpiunlty Services, State of Washington 

Robert Ruhe f % 
General Superintendent, Minneapolis Park and Recreation Board" 
Minneapolis, Minnesota * 

Frank Vaydlk 

Director of Parks 2nd Recreation, Kansas City, Missouri 

X 

Donald Weinberg 
Personnel Director, Prince Georges County, Maryland 



NATIONAL RESEARCH COUNCIL PANEL TO REVIEW PRODUCTIVITY STATISTICS 

Albert Rees, Chairman 
Industrialisations Section, Princeton University 

- Rosanne Cole 

Manager, Department of Economic Research, IBM Corporation 

Edward F» Denison 
Brookings Institution 

* I 

Solomon Fabricant 
National Bureau of .Economic Research 

John A* Frechtling 
Manager, Truck Marketing Research, Ford Motor Company 

Robert J* Gordon 1 
Department of Economics, Northwestern University 

Paul Holland 

Senior Research Statistician, Education Jesting Service * 

Benjamin F* King* 
The Tuck School of Business Administration, Dartmouth College 

' G* S* Maddala 

Department of Economics, -University of Florida 

Marc L. Nerlove 

' Department of Economics, Northwesten University 
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NATIONAL RESEARCH COUNCIL PANEL TO REVIEW PRODUCTIVITY STANDARDS (continued) 

Reginald ( Newel 1 
Directorof Research 

International Association ofJMachinists and Aerospace Workers 

Markley Roberts 
Economist, AFL-CIO 

/ >- 

Richard Ruggles 
Department of Economics, Yale University ^ ^ 

W. Richard Scott * ' , 

Department of Sociology, Stanford University ♦ y 



NATIONAL RESEARCH COUNCIL STAFF 

Dave O'Neill * 
Staff Director, NRC Committee^oh National Statistics 

Sharon: De Sf\a t ' 

Research Associate, NRC Committee on National Statistics 

John Kendrick ^ L * 

Consultant, NRC Committee on National Statistics 

Wil liam Madow 
Consultant, NRC Committee on National Statistics 

* 

PARTICIPANTS IN CAPITAL AND TECHNOLOGY POLlfo DEVELOPMENT 

Professor Wi 1 1 iam ^bernathy 1 
Harvard University, Graduate School of Business Administration 

Anderson Ashburn 
Editor, American Machinists Magazine 

James F* Barcus p r 

Vice President,. Manufacturing, Black & Decker Company 

Roy A. Beddell 

Vice President, International Operations, Do-Al V Company 



Dr. Ray Bisp,linghoff 
Director of Research & Development, Tyco Labs,, Inc* 



\ 



Harvey E. Buffum 

Director of Operations Technology, Boeing Coim^rci al Airplane Co; 
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PARTICIPANTS IN CAPITAL AND TECHNOLOGY POLICY DEVELOPMENT (continued) 



Donald C. Burnham , 
Director-Officer, Westinghouse Electri^ Corporation 

John B. Campbell t 

Senior Editor, Business Week fc 

* - * 

Dr. A. K. Chakrabarti 
Associate Professor of Business, Drexel University 

Robert Chamberlain * f 
Vice President, Giddings S Lewis, Inc* 

Ralph Cross, Sr* f! * 

Chairman, Cross Company r #fc ™ 

Selig M. Danzig 
Manager of Industrial Relations, General Electric Company 

Claude G. Davis 
Vice President and General Manager, Motorola, Inc* 

, Daniel DeSimone 

Deputy Director, Office of Technology Assessment 

H. Ford Dickie 

(Retted) Staff Executive, General Electric Corporation 

James T. Duane 

Manager, Production Resources Planning, 'General Electric Company 

Donald L. Ei rich 
Associate Director, U*S*" General Accounting Office 

Dr. John Evans 

Deputy Director,- Center for Mechanical Engineering Process Technology, 
National Engineering Laboratory, National Bureau of Standards 

Dr. E. Charles Galloway V 
Vice President, Researc^ Stauff&r Chemical Co* 

.Dr. Edwin A/ Gee ^ 

President, International Paper Company 

Professor Arthur Gerstenfelfi T * 

Head, Department of Management, Wbrcester Polytechnic Institute 

Dr. Dean Gillette 
Executive Director, Systems Research Division, Bell Laboratories 
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PARTICIPANTS^ CAPITAL ANO T TECHNOLOGY POLICY DEVELOPMENT (continued) 



Professor Bela Gold 
Director, Research Program in Industrial Economics 
Ca.se Western Reserve University ^ 

Dr* Andrew S* Grovfc 
Executive Vice President, Intel Corporation 

Jerrier Jiaddad 
Carporate Vice President, IBM 

Edwin K, Hall 
General Counsel 

Senate Committee on Commerce, Science & Transportation 

Jarry F* Havlis 

Vice President, Manufacturing 
ITT Harper Corporation 

* - " 

Frederick L* Haynes 
Assfstant Director, U*S, General Accounting Office 

Kurt £, Hellfach ( 
Staff Associate, International Planning, General Electric Company 

Professor James Hlavecek 
Graduate School of Business, Rutgers University 

Professor Robert W, House ^ 

* Technology & Public Policy,'VanderbiTt University 

Dt Joseph Juran 
Author, Consultant, and Lecturer 

Professor Morton Kami en 
Graduate School of Management, Northwestern University 

Professor Burton Klein , 
California .Institute of\Tecjrriol ogy 

\ i 

Professor Kenneth Knight \ 1 1 

Graduate*School Qf Business,\ University of Texas r 

\ 

Professor Melvin Krarizbery \ 
Social Sciences, Georgia Institti^e of Technology 

Robert Bt Kurtz \ 
Senior Vice President, General Elec\ric Company 

Dr* Lawrence M, Kushner 
National Bureau of Standard 




PARTICIPANTS IN CAPITAL AND TECHNOLOGY POLICY DEVELOPMENT (continued) 



Dr* Lloyd Lehn 

Assistant for Manufacturing Technology - t 

Office of the Deputy Under Secretary of Defense for 
Research & Engineering (Research & Advanced Technology)* 

Alan E* Mackenzie * 
•Vice Presidents Market Analysis, U*S* Industries 

Processor Robert M3yer 
Family and Consumer Studies, University of Utah 

Gary Meredith 

Assistant to the President, Evans & Southerland Computer Corporation 

Sumner Myers 
Institute of Publ ^'Administration • 

Professor Robert T* Nash 
Technology and*Public Policy/VanderJbilt University 

Howard K* Nason 

President, Industrial Research Institute, Research Corporation 

George A* Needham 
Vice President anjj Director of Research & Development' 
& Manufacturing Support Operations, Motorola, Inc* 

Elbert H* Neese * 
President, Beloit Corporation 

John R* Norsworthy 
Chief, Productivity Research Division, U*S* Department v of Labor 

Dr* William R* Ntitoroy 
Global Coordinator of Hupf^n Health Products, Dow Chemical Company 

William Patient ^ 
Vice President, Borg Warner Chemicals^^-— 

Professor Merton J* Peck 
Department of Economics, Yale University 

*> * 
Phillip Perchonok * 
Manager, Strategic Planning, Television Business Department 
General Electric Company 

Merle E* Pryor, Jr* 
Vice President, International Association of Machinists 

f 
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PARTICIPANTS IN CAPITAL AND TECHNOLOGY POLICY DEVELOPMENT (continued) 

Robert^. Puffer " ^ 

Vice" President, Engineering Operations, Digital Equipment Corporation 

* ' 

George Putnam ' 
Manager, Manufacturing Planning and Development, ITT Research Institute 

Stan! ey 6* Rasberry 
National Bureau of Standards 

Dean Samuel, Richmond 
School of Business, Vanderbilt University 

*J 

Professor Albert RuB^bstein & ^ 
Department of Industrial Engineering and Management Sciences 
The Technological Institute, Northwestern Uni versity 

Professor Nancy Schwart2 
Graduate School of/ Management > Northwestern University 

Dr. Nestor TerTW^j 
National Planning Association ^ 

* t * 

F. G. Von Kummer 
Vice President* International Division, A| Dick Company 

B* J. Wallis , ^ 

President, UvernoU Engineering Company 
* 

Dr. Bruno W^inschel 
Weinschel Engineering Co, , Inc. 

B. Otto Wheel ey 
Deputy Chairman of the Board, Koppers Company, Inc, 

Dr. George R. White 
Vice President, Advanced Development Management, Xerox Corporation 



Fred Wittnebert 

(Retired) Director of Research and Development, Parker Pen 

James F, Young , 
Vice President, Technical Resources, GeiWalElectric Company 

PARTICIPANTS IN MINING AND MINERAL EXPLORATION POLICY DEVELOPMENT 

Dr. Paul A, Bailly * . 

President, Occidental Minerals Corporation 
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PARTICIPANTS IN MINING AND MINERAL EXPLORATION POLICV,,DEVELOPMENT (continued) 

Dr. Harold J. Barnett . - * - " * 

Professor of Economics, Washington University 

Dr. John DeYoung * , * 

Mineral Economist, Office o^f Resource Analysis, U.S. Geological Survey 

* Ro'bert L. Franz \ 

Head, Mineral Engineering Department, Penn State University 

A > f ' r f 

Dr. Donald W. Fronmier * t 
Acting Chief, Division of Metallurgy, U.S. Bureau of Mines 



William W.. Hakala % | 
Program Manager, Excavation Technology, National Science Foundati 

* 

Gordon R. Haworth 
Vice President, Continental Bank 
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Fred J. Humphrey 
Minerals Adviser, Exxon Corporation 

Dr.' R.J\. Laudise * 
"Director, Materials Research Laboratory, Bell Laboratories 

Courtland Lee 
Division of MineraTResources 

bureau of Land Management, Department of Interior^ 

Derek T. Ottley 
Behre Dolbear & Company, Inc. 

Paul R^ndazzo - ^ * ' 

Smelting and Refining Department, ASARCO , 

Carl R. Roach * i 

. Director, Technology Development Division, U.S. ERDA 

William Schmidt * < \- ; - 

Chief, Mining Research-Resources, U.S. Bureauof Mines / 

'H, Schreiber ^ 
President, Behre Dolbear & Company, Inc., 

Prank Sketding 
President, FRAMCO * 

D. F. Skidmore 
Miaing Department, ASARCO 
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PARTICIPANTS IN/MINING AND MINERAL EXPLORATION POlfrcY DEVELOPMENT (continued) 

Dr\ Joe Yancik 

National Coal Association 

PROJECT NETWORK COMMITTEE ' 

> 

f 

Enid Beaumont 

Director, 'Washington Office v 
" International Personnel Management Association 

Donald Bortft "* * 
International City Management Association* 

Roger Dahl * 
Labor-Management Relations Service, U*S* Conference of Mayors 

Marilyn DePoy 

American Federation of State, County, and Municipal Employees 

Jeffrey Esser . * 

National Conference of State Legfsl atures^ 

Neal Herrick 

Center for Human Resource Research, Ohio State University * I 
Irvine Marsters 

National League of Cities I 

* James Marti n * 
National Governors' Conference . 

Robert Muscat 
Service Employees International Union 

Louis Phillips 

Special Assistant to the Undersecretary, U*S* Department of Commerce 

John Popular 

Federal Mediation and Conciliation Service 

Robert Pruim 
Assembly of Governmental Employees 

Richard Shore V. 
■Office of. the Assistant Secretary for Policy, Evaluation, 
and Research, U,S, Department^ LSbor 

Al Siegel 

Offic&of Policy Development and Research 
U*S* h Department of Housing an^ Urban. Development 
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PROJECT NETWORK COMMITTEE (continued) 
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National Association of Counties 
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Carol Whitcomb 
Public Technology- Inc, 
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•APPENDIX E. SOURCES AND OSES fF FUNDS'," FY l?76-78 





SOURCES 






r ■ 


' FY 1976 * 


' FY 197/ 


> 

' , FY 1978 Y 


Appropriation 
Interagency 1 


£2 ,500 ,000 
* ' 204,600 , 


$2,750,000 
535,08*3 


$2,900,000 
53.Q00 


DOT 
, HEW 
HUD 

Air Force 


** 


28,000 / 
275,000 
165,983 

66,100 


t — 

53,000 


TOTAL 


' $2,704,600* 


$3,285,083 


$2,953^000 




USES 




t 




ACTUAL * 
F* 1976 - 


ACTUAL 
FY 1977* 


ESTIMATE 
FY 1978 


Human Resources 
Capital & Technology 
Government Relations 
Rnhlir Sector/Fpdpral 

Government ' 
Pri vate Sector 


• 766,252 i 
126 ,888 
* , ^161 ,602 

679^Bl - & 
' 367,948 

** < 


867,514 
235,724 
215,230 

' 586,996 
• *31 ,048 , 


525,044 
139,556 
178,732 

427 ,'572 
337 ,294 


Airlines S Other^ 
Construction m 
Food Distribution t 
Men's Apparel 


t 


38,222; 
100,378; 
244 ,032; 

48,452 z 


47,445; 
107,555? 
131 ,243' 
.51,051^ 


Communication 
Administration * 
Policy . 


297,212 
• 226,345 ■' 


366 ,860 
197,357 
335,713 


389,07 3 
350,455 
565,831 


Total 


$2,626„008. 


$3,236,442 


$2,913,557 



Center activities are furfded primarily by direct appropriation* I" ad- 
dition, other Federal agencies are able- to take advantage of the experi- 
ence and expertise reflected in the Center's programmatic activities by 
by these transfers, . - 
Detail of Private Sector Total 



APPENDIX F. PRODUCTIVITY IMPROyEMENT^A^TIVlTlES AND PROJECTS OF 
THE FEDERAL GOVERNMENT 

« 

Previous Center Annual Reports have surveyed in some detail 
.Federal activities which had productivity improvement as a direct, 
if not primary, intention* As a basis for analysis, ifi 1976 the 
^ Center surveyed 50 Federal agencies and found S933 million was 
obligated in that fiscal year to projects which related speoifi- 
cally'to productivity growth* The Center's 1977 Annual Report fo- 
cused on a representative sample of productivity improvement pro- 
* ^a^jeots of Intrinsic interest* 

The two previous reports revealed that of the monies the Gov- 
ernment devotes to productivity improvement activities, roughly 85 
percent goes to-civilian technology, about 9 percent to management 

. and organisation, and slightly less than 5 percent to human re- 

* sources and labor-management relations* 

This appendix of the Center'^ final report review^ very briefly 
each of Several categories of Federal productivity improvement ac- 
tivities, more fully discusses support of technology development for 
^ the private sector^ and looks into to two high, leverage programs 
which deal with Governmerft support of private innovation and tech- 
nology transfer* 



Measuring and Analyzing Productivity 

7 - Although productivity is usually measured by output per em- 
ployee hour, output is actually produced by a complex mix of inputs: 

- labor, capital, technology, and management. Devising ways to im- 
prove productivity depends heavily on measuring ^nd understanding 
the interrelated contributions of these inputs to productivity, 

i 

The Bureau of Labor Statistics (BLS) carries out a program to 
measure and analyze the productivity of the private business sector 
and individual industries; also the Federal Government* It also 
researches methods for improving ^he measurement and analysis of 
productivity* 

* y During FY 76 through' 78, the National Science Foundation (NSF) 
and the Departments of Commerce^ Transportation, and Agriculture 
supported projects whic/i dealt with: productivity indices and anal- 
yses; productivity measurement seminars and reports; impacts of pub- 
lic policies on productivity; and/impacts of highway freight loading 
practices on productiyity, 

F-l 



ft t * 

In FY 1979, a reorganization af NSF eliminated the productivity 
measurement research program, except ftfr completing those studies H 
i n progress* 

*■ "' 
r * Public Sector Productivity Improvement \ 

Many of^the measurements and findings of Federal productivity 
improvement programs have a direct application to corresponding 
functions at the State and local level. In addition, the applica- 
tion of both innovative hardware and managerial practices to State 
and local government functions has been aided by the NSF's Research 
Applied to National Needs (RANN) activities* These activities in- 
cluded projectsto improve productivity in solid waste collection 
and disposal, arbitration of labor disputes, cable television utili- 
zation, video communication applications, fire-fighting equipment 
^selectfon, and court procedures* ^ , # 

In FY 1979, these intergovernmental programs will continue at 
approximately the same level of funding (£5 million) urtder NSF's 
new Applied Science and Research Applications (ASRA) Directorate— 
the successor of RANN, This program is intended to facilitate 
the integration of science and technical resources into the oper-. 
ation of State and local governments by improving their understand- 
ing of science and technology-related issues an(l their application 
of science and technology solutions* , 



Human Resources, labor-Management, and 
Quality of Working Life Activities 

^/i thin the Coflirterce Department, the Ecorfamic Development Ad- 
ministration continues its attention to innovative improvements of 
worklife. The level of support for .these activities is declining * 
slightly as private funding assumes these responsibilities* 

The Department of Labor has ongoing activities concerned with 
labor-management cooperation, with human resources development, 
and with quality of working life demonstration projects* . 

ft ' s*-**' , 

The Federal Railroad Administration, with outside fundirwj^as- 
sistance, is examining job safety issues, as well as inefficiencies 
in terminal facilities and* the many institutionalized barriers to 
railroad productivity improvement* 

The National Institute of Mental Health in the Department of 
Health, Education, and Welfare has several ongoing projects con- 
cerned with the quality of work ijp, life. These include studies 
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of occupational stress, relocation impacts^ automation impacts, and 
new systems of work, among others. - _ w ' 

The activities of the Federal Mediation and Conciliation Ser- 
vice fall into four categories: inplant labor-management committees, 
area or conffiunity labor-management coimrittees, labor-management re- 
lationships by objectives, artf labor relations training programs* 



Management and Organisation Improvement Activities 

¥ 

In FY 1976, approximately $90 million was expended to enhance 
productivity by improving management and organization tfn health 
care organizations, local governments, agriculture,' manufacturi ng, 
sdnd transportation* In general, these activities have been con- 
tinued, although the restructuring of the Experimental Technology 
Incentives Program under the National Bureau of Standards has some- 
what altered the emphasis "ori manufacturing management practices* 

Technology Enhancement Activities 

The Federal Government, both tn its mission-oriented agencies 
and its research-orien/ed agencies, funds a substantial amount of 
R. & 0* In FY 197b^Tnajor Federal funding of projects to improve 
civilian technology amounted to $786-3 million and included direct 
research in agriculture^O^bLrjr, fisheries, marine transportation, 
manufacturing, mining/energy, construction, services, and technol- " 
ogy diffusion, I 

Two Federal programs are'directed at learning more "about the 
process of innovation and about how to improve it* These are, 
first, the Industrial Program Element of ASRA, and second, the Ex- 
perimental Technologies Incentives Program (ET1P) of the Center 
for Field Methods of the National Bureau of Standards* 

Both the ASRA program and the # ITlP program are concerned with 
high leverage productivity enhancement activities* These agencies 
use research itself to discover how science and technology can pro- 
duce innovation and ^hereby increase productivity in both the pub- 
lic and private sector* 

AppVTfed Science and Research Applications 

RANN, the predecessor of the new ASR^foi rectorate, 'under which 
the Industrial Program Element not/ falls, had an overall FY 1978 
budget of $57*9 million* The estimated FY 1979 budget is $73*9 
million* Considerable reorganization and reallocation of funds 
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has been accomplished, although the mission remains largely the 
same and all of the activities contribute to productivity through 
the development of new technologies* 

ASRA's general mission is to foster R* & 0* relevant to 
national problems by focusing on problem areas in w(ich the NSF 
can make a unique contribution, by encouraging others to apply R* 
& D* to significant problems, by improving the efficiency and ef- 
fectiveness of the innovation process in generaj, and by increasing 
the effectiveness of R* & D/ appl ication-by others, 
- \ 

Five subact^yities comprise the ASRA program: 

1* The Problem Analysi s subactivity identifies and analyzes 
major national problems which have a significant science 
and technology content and suggests how NSF, the Federal 
Government, and science and technology might solve them* 

2* The Integrated Basic Research subactivity accelerates 

activities of basic research relevant to existing or emerg 
ing national problems* 

3* The Appl ied Research subactivity provides a source of sup- 
port for research not otherwise supported and enhances the 
scientific base of emerging technologies*^ 

4* The Problem-Focused Research Applications*£ubactivity fo- 
cuses on research and development activity on selected 
problems which NSF can make a unique contribution to 
solving* 

5*' The Intergovernmental Science and R* £ 0* Incentives .sub- 
activity encourages the use of science ancf- technology in 
State and local governmental policymaking, and program 
planning and execution; it also develops, tests, and eval- 
uates incentives the Federal Government could use to stim- 
ulate private* sector development of needed technology* 



The Experimental Technology Incentives Program 

ETIP was established in 1972 to discover how the Government 
might improve the environment for technological change in both 
Government and industry in order to enhance productivity* The 
program was funded with $3*1 million in FY 1977 and $3*1 million 
in FY 1978; in FY 1979, the figure has reached $3.2 million* 

£TIP supervises experiments which assess the effects of inno- 
vation in the private sector* Currently, the program is sponsoring 
t projects concerned with procurement policy, regulatory policy, 
. civilian R* & D* policy, and economic assistance policy* 
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-ETIP's procurement policy research is directed toward using 
fnnovation and productivity. In its research on procurement 
policy, ETfP has concentrated on innovations in four major 
areas: life cycle costing performance purchasing, prototype 
purchasing, and market aggregation at. the State and local 
level* 

Studies suggest that using life cycle costing criteria in 
Government procurement of selected products i reproves the qual- N 
ity of those products and that design improvements often are 
transferred to corresponding commercial products* In contrast, 
ETIP performance purchasing experiments seem to indicate that 
consumer preference successfully resists Government-generated 
product innovation* 

In the area of prototype purchasing, there is evidence that 
the prospect of large Government orders alone is not sufficient 
to induce suppliers to produce small quantities of state-of-the- 
art products to Government specifications* Attempts to aggre- 
gate State and* local government markets as a means of inducing 
innovation have thus far defied successful accomplishment* 

-With regard to regulatory policy, ETIP has produced -improved 
analytical techniques which materially simplify utility rate 
structure formulation* Studies in the regulatory area also sug- 
gest that changes in regulatory practices which enhance innova- 
tion in one industry may not be applicable to other industries* 

-In the civjlian R* & 0* area, ETIP analysis shows that the. suc- 
cessful commercialization of Government-funded development, can 
ba substanti al ly enhanced if all potential stakeholders, are 
involved in the market analysis from the beginning* 

Additional ETIP research indicates that research consortia 
of interested parties are Tikely to be more effective 1n solving 
problems than those directed by single research interests such 
as Sniversities* ETIP research has also verified that -sound 
economic and engineering information encourages investment in 
projects of high payoff potential and that^mi nimi zed technologi- 
cal risk is essential in capital-intensive ventures* 

-An ETIP examination of Federal economic assistance policy re- 
vealed that the mix of relationships'among essential factors 
involved in capitaTformation for technological innovation is 
much more complex than commonly believed* — 

ETIP currently is sponsoring 15 projects concerned with pro- 
urement policy; 10 concerned with regulatory policy; 6 involving - 
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* economic assistance policy; and 2 involving civilian research and 
development activities* 

Under the Assistant Secretary of Commerce for Science and 
Technology, ETIP is furnishing staff support to the Presidential 
Task Force for Domestic Policy Review on Industrial Innovation* 
This ad hoc organization is chaired by^he Secretary of Commerce, 
and it has as members the Secretary of^Defenrse, the Secretary of 
the Treasury, the Director of the Office of Management and Budget, 
the President's Science Adviser, the Chairman of the Council of 
Economic Advisors, and the~Courtsel to tfte President for Domestic 
Affairs* ETIP also has been assigned the responsibility for de- 
veloping implementation and evaluation plans for the options the 
/Task Force suggests to the President* 



F-6 ^ * 



APPENDIX G. CENTER STAFF 



Executive Director 
. George H. Ktiper 



Edgar Weinberg, Policy 



jeputy Director 
James J* Clarke 

Assistant Directors 



Jeffrey J^Hallett, Implementation 
Nancy S. Hayward, Diffusion ^" 



Senior Staff 



Louis E. Alfeld 
William L. Batt, Jr.* 
L. L* Beasley 
Susan Clark 
Ronald A. Contino** 
Charles E. Courtney** 
Raymond E. Donnelly 
Robert Friedman 
Lloyd B. Gibson 



Herbert C. Held 

Judith HuxTey 

Alice E. Kopp 

Terence G. Jackson, Jr. 

Charles H. Kimzey 
' William A, Krueger*** 
, John B. Murphy**** 

Leon N. Skan 

Nancy Van Broekhoven 



Program Assistants 

Alan J * Cobb 

Dwight Davidson* % 

Katherine Homer** * \ * 

Ernest May* I 

Carol Ann M^ares 



* Resigned during 1978* 

** Resigned during 1977, ^ 

*** National Center for Productivity and Quality of Working Life/ 
American Institute of Industrial Engineers Fellow, administered 
by the President's Commission on Personnel Exchange, from 
September 1977-July 1978. J 

**** Presidents Conurission on Personnel Exchange, June 1976-May 1977. 



Michael Singer 
Barbara Taecker* ^ 
Susan M, Tietze** 
Mark Winner* 



G-l 

147 



Elizabeth Allison 
Jtiseph Anthony 
A. Harvey Belitsky 
Solomon Fabricant 
Meal Q. Herrick 
Robert W. Keidel m 
Francois Lampiettl 
Richard Lukstat 
John Merrill 



Program Consultants 



r 



Thornton B* Moore 
J* P. Morgan, Jr. 
Robert T. Mash 
John K, Scales 
Gerald I* Susman 
John S* Thomas 
Abraham M. Wecksler 
I, Robert Zager 



Del oris Ginyard - 
James D. Hathaway** 



Administrative Support 



Thaddeus J* McTighe* 
Shirley S, Wood 



Secretariat 



Doris M. Anderson 
Gerri Green Carrington 
Kathleen A. Crossen* 
•Ofre E. Gallant** 
Dolores Harris* 
Emi ly T. Herman 
Cfieryl Jackson** 
Jeah Kuebbler 
Kyle M. Macrafic** 



Marilyn H,.Markowitz** 
Margaret McDowney** 
Roxie M. Prince 
Twila Reni rie 
Teresa Robinson 
Sandra Sheffey 
Sandra Sroka 
Rebecca Terry 
Brenda G, Young** 



* Resigned during 1978, 
** Resigned during 1977, 



G-2 



*f GOVERNMENT PRINTING OFFICE 0~27>~OJ7 



